
■ "BrtfanccJ for versatilicy'' best describes RCA's hi-fi tube line; Balanced for power. . .g;iin .. .sensitivity^ 
ver^iiitile enough for every hi-fi application from preamplifier lo power amplifier— in inono and stcrc6-and in 
;iny power range! ■ Never have so many features been incorporated m only four tube types: RCA-702S— 
high-mu (win Iriodc . . . a "must" for c\(reriiely low-noise, low-hum preamplifiers; RCA-7 1 99— sharp cutojT 
pentode and medium-mu iriode in one envelope. Here's veisiUility tor those low level stages; RCA-6973- a 
miniatmc beam power tube that makes amplifiers compact and powerful. A pair in class AB,, delivers up to 
20 watts! And RCA-7027-A— glass-oclal beam power lube offers power deluxe -up to 76 watts from a pair in 
clas.s AB| with only 2% dislortiofi! ■ Specify RCA's balanced hi-filine for your new designs, and use the proven pcrforniance of RCA 
tubes lo insure the success of your product. Ask your RCA Field Representative for details. Hor technical data, wi iic RCA Com- 
mercial Hnsjineering, Section C-Qi-DK, Harrison, N.J. 
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The "c<][3>prat« maEchin£ t^ome muiiz unldF" 
-monODlionicoriKirwolwnic. 

Again anottier year—recornmerided by on& of 
Iht most respected antf authoritative Re- 
search Tesling OrKanizalions as embodying- 
more numerous, more advanced englneeritlE 
" tints" ^mate inherent quality for trouble- 
free operation-more real ualue for every 
dollar than many competitive products sell- 
ing (or more. PLUS: Features tlial in their 
unsurpassed engineering i^ln- the most dis- 
criminating audio-hobbyist; but also features 
that In their simplicity and ease of opera- 
tion appeal to cveryone-housewife, audio- 
novice, or iu^t plain music love;. Cabinetry 
of quiet eleganee that blends with any decor. 
And Sherwood, unmatched at any price, is 
Fair Trade priced for your assuraMe that i 
you have bought Sherwood, you didn't; 
a better "deal" someplace else. SI) 
is only for those who want the (ijti 
for further details write; SlwrW^ft'" 
tronic l.aboratories, Inc., 43D0 N. SSWiiiis, 
Avenue, Chicago 18. lit. 
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JOSEPH CIOVANELLI 



FOR THE FINEST STEREO 
RESULTS TRY THIS GREAT 

ACROSOUND 
COMBINATION! 

Here are the perfect matched mates for 
your listening pleasure ... The Acrosound 
Stereo Pre-Amplifier and the Stereo 20-20 
Amplifier. Two flawless performers of un- 
equalled versatility, featuring unique low 
distortion circuitry. Functionally styled and 
engineered witti features many years ahead 
in design Available in easy-to-build kit 
form that saves you dollars! 




ACRO'S STEREO PRE-AMPLIFIER 

INPUTS each channil 

• Mipielic (Tunitililt I Chingtr) Equillzid 78, LP, 
RIAA 

• Crystil/Cftramlc (^wiLched tn maf. Input) Sftntltlv- 
ity far 1.5V out Low Ltvel 1 MV. High Level 20 MV. 

• Tape Head Equalised NARTB Sensitivity 2 MV 

• FM • AM a FM Multiple • Tape Head 

• Microphone (switched tnto one ehennol for announc- 
jnjf, faded iri or out with balance control) 

OUTPUTS 2 Ampl., 2 Tape. Srd Channel 

INPtrr SELECTOR (8 position) 78. LP. RIAAl, RIAA2 

Tape Head. FM-AM, FM Multiplex & Aux. 

OUTPUT SaECTOR 7 MODES (Chtck-A, Check-B, 

Stereo. Stereo Reverse, Moneurel A-B, Monaurat A, 

Monaural B) G pane) light Matrix provides selection 

Mode at a filanco. 

CONTROLS Volume/Loudness, Balance, Individual Basa 
& Treble for each channel 

SWITCHED EXTRAS effective each channel. Filters, 

scratch and rumble • loudness # phasing • tape 

input/monitor • mike dub 

AC OUnXTS 2 switched 2 direct 

TUBES 2 Typo 7199 low noise pentode/ttiode, 2 Type 

7247 dual tried* 

DIMENSIONS 4ViH x I3^L x 6HD 




ACRO'S STEREO 20-20 AMPLIFIER 

The ACROSOUND STEREO 20-20 completely meets the 
need] of the most exacting stereophile. The STEREO 
20-20 is a two-channel basic amplifier with common 
power supply. Rated output Is 18 watts per channel at 
1.5% IM, 16 watts per channel 0.5% IM. For mon- 
aural use the channels can be paralfeled to provide 3G 
watts of clean power (72 watts on peaks). The 
ACROSOUND SHREO 20-20 AmpllHer uses a new, self- 
balancing. Direct- ecu pled Circuit' combined with 
Ultn-Llnear connected output tubes for unparalleled 
stability and transient response. Each amplifier oper- 
ates under constant current conditions (pure class A), 
resulting in no cross talic between channels. Each 
channel may he controlled with Its individual level 
control. Outputs of 4, 8, 16, 32 ohms <2, 4, 8, 16 
ohms with channels in parallel) for maximum fjexi- 
bility with speaker combinations. Size: 7" x 10" x 
5>^" high. Weight: 18 lbs. 

Fei 60 watt power In aacli chsnnal ampllflan ui* 2 
famous Aero Ultn Unear II Atnpltfiiri. 

Aero, the first name in audio I 
Hear it at your dealer now I 

ACRO PRODUCTS CO. Dep^. AUD-3 
369 Shun Lane • Philadelphia 28, Pa. 
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Trouble with a Stereo Amplifier 

Q. A friend recenihj -purchased a dual 
20-wail stereo amplifier-preamplifir unit, 
stereo cartridge, turntable and stereo arm, 
and an AR-S speaker. Tie plana 1o buy the 
xer^iid speaker when he is again in the 
mo)) ey. 

1. In the absence of a second speaher, 
lion' should the second amplifier be loaded.'' 
I added an S-ohm, £0-watl resistor but de- 
tected an -irregularity in operation which 
disappeared as soon as I connected a bor- 
rowed second speaker. Willi the resistor 
loud the pilot lifjhl indieaied a slow, pulsed 
diinming, and the driver iubc in that chan- 
nel gave forth with a momentary burst of 
liglit, acco-mpanic by a loud, transient 
sound in the speaker. 

S. Would it be feasible to connect a 
small, inexpensive speaker to the second 
channel, milh the balance turned way over 
to the AM-2? 

S. My friend wishes to use the dual 20 
waits to give -iO loaits playing tnunophouic, 
records through his single .'speaker. How 
ca-k, a stereo amplifier be strapped to a 
single speaker? 

i. Die amplifier overloads at low fre- 
quencics when the gain control is in the 
londness position and the bass is turned 
fully on, ioilh the loudness control about 
a quarter on. Is this a normal residt of 
):nc-h bass cnipliasis, and are not these two 
controls (lotidness, bass) normally so de- 
sir/ned that the amplifier stable enen dur- 
ing extreme operating conditions? D. II. S., 
Jlochester, N. Y. 

A, 1. Had you not bent me to it by 
niiining into tToiible witli the 8-olim resis- 
tor, I would have told you to loud tlie un- 
used ehflTiuel resistively. Appareiitlj' that 
channel does not like a resistive load. Since 
I do not hnve the circuit for your friend's 
amplifier, I c.iiinot he sure of some of the 
points you have raised. You mentioned a 
'{ pilot light, which I assume is in the chan- 
nel which you resistivcly loaded. I: would 
be important to know in which section of 
the circuit the light is located, and from 
whence the .source of the lighting voltage 
loomed. Yon mciition<!d that, as t.lie light 
brightens and dims, the speaker gives out 
with a transient sound. Are you saying that 
the spenlccr connected to the normally 
loaded channel makes this sound? It ap- 
pears that whatever is happening in this 
rcsistivcly-loadcd ch.inncl is of such 



* Si£0 Ncwkirle Ave., Brooklyn S, N. ¥. 



.strength that it can modulate the B snpply 
common to both amplifier units. It soujids 
very much as though the resistivcly loaded 
channel becomes nn.stable with a purely re- 
sistive load. Apparently a slight amount 
of inductance is needed. You could try to 
load the amplifier channel with this name 
resistor with a 2.5 mh choke in series or 
perhaps in parallel with it. This is not 
guaranteed, but it does sound reasonable. 
Of course, there w one obvious thing to do, 
and that is simply to pull out the driver 
tube for the unused stage. This should not 
be done unless you are sure that the suc- 
ceeding stages arc not direct-coupled to the 
ona wliieh has been disabled. The reason 
that I did not say that you should take all 
of your tubes in the unused stage out of 
the circuit is that the power .supply load 
will change, and it is possible that the B 
plus voltage will become esiccssivc under 
this operating condition. If the balance 
control is one which eaii vary the output 
of either channel from full output straight 
through to zero outpi:t, all you need do is 
to turn the balance control to the zero- 
output position for the nnuscd channel. 

2. Your second alternative is .1 good one. 
So long as you have the inexpensive speaker 
connected to the second channel anyho\(', 
wh}' balance the system in favor of the 
AR-2^ Suggest to your friend that he use 
the second speaker for monophonic listen- 
ing, even though it may not be a perfect 
match for the A"R^2. Even a really inex- 
pensive speaker can probably handle suffi- 
cient w.ittage to permit an acceptable lis- 
tening level. 

3. If your friend wishes to use his stereo 
amplifier as a 40-wf.tt monophouie unit, 
all he needs to do is to feed the signal into 
one channel, set the selector switch to the 
position which will feed that channel into 
both power amplifiers, and then strap the 
outputs of the two amplifier sections to- 
gether. If the speaker to be used is an 
S-olim unit, strap the two 8-ohm taps to- 
gether and connect the speaker between 
those .joined taps and common. For safety's 
sake, it might be a good idea to join the 
two commons together. This system, how- 
ever, may or m.ay not prove satisfactory. 
Your friend may again run into the same 
old instability problem which plagued liini 
in section 1. This time, however, the in- 
stability may be noticed in both channels. 
If each channel contained variable damp- 
ing, this can cause trouble. It is more than 
likely that the instruction m.anual provided 
with the unit will show the best manner 
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jRfrst Jlepeat of our Announcement [in T)ecember i958] of the 




cut/i,a/vdj MODEL 4HF 

This precision single play unit was acclaimed instantly, and it has been in such demand during these 
16 months that We have deliberately withheld any further advertisements. We are now repeating our 
original announcement for the benefit of those who have entered the market during this period. 
Model 4HF is a four-speed deluxe transcription turntable and transcription tone arm, combining in 
one unit the distinguishing qualities of both. Already mounted on a single unit plate for simplest 
installation, the 4HF forms a superb instrument. 

complete at only 




Push-button system for auto-triD mechanism. A touch of the ffnfier disen* 
gages the lone arm comolctel>( from the player mechan S(n,and arm becomes 
indecenderit as it mourMed seDaratelji. 

Auxiliaiy stop mechanism bjilt into tone arm rest. Unit shuts Off when the 
arm is Dieted on rest. 

Professional transcriptian tone arm newly designed with plugr-in universal 
shed to tal<e all ste/eo and monaural cartridges. Simple, accurate, weight 
adjustment. 

Four speed unit with variabie -f-or speed adjustment on all four speeds. 

Heavy duty turntable, 12 inch diameter; heavy weight steel with rubber 
traction mat. 

New center spindle housing; with pressure lubncaling system, for long life 
and dead quiet operation. 



Whafs the 
latest score 
on cartridges? 



,t4 
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ceramic cartridge 
was invented 
by Sonotone... 



13 



years ago. 
Today, over. 



65 



different manufacturers 
have specified Sonotone for. 




662 



v4 



modeis of higii-quality 
phonographs. 
Aitogether over.,, 



9,000,000 



Sonotone Ceramic 
Cartridges have been used 
for origlnai and 
replacement purposes. 
('Nuff said!) 



Sonotone 



ELM3FORD, NEW YORK 
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Unequalled Performance in a wide variety of units 

ALTEC STEREOPHONIC -MONOPHONIC 

AMPLIFIERS - PREAMPLIFIERS 




STEREO 

AMPLIFIER-PREAMPLIFIER 

Advanced engineering features make the353A today's 
outstanding single stereo unit 
100 watts peak stereo; 50 watts rms continuous 
Two or three channel stereo 
Dual mic inputs for stereo recording 
14 stereo or mono outputs, 6 stereo or mono inputs 
Flexible controls for 13 separate stereo or mono conditions 

Specificatrons: Power output: 100 watts stereo program peak power; 50 watts rms continuous stereo or mono ■ Rumble filter: 12 db per octave 
below 30 CPS * Distortion: Less than 1% THD at 25 watts 1000 cps each channel; Less than 1% THD at 20 watts 30-15,000 cps each channel ♦ 
Response; 20-20,000 cps at 25 watts, ±1.0 db; 10-30,000 cps at 1 watt, ±0.5 db « Noise level: Radio, tape, multiplex (2SQ mv signal); 82 
db below 20 w output; Magnetic phono (5 mv signal) SO db below 20 w output; Tape fiead (2.5 mv) 58 db below 20 w output • Dimensions: 
5%" H X 15" Wx 111/4" D • Weight: 35 lbs. approximately • Price; »199.50 



STEREO 

POWER AMPLIFIER 

This rugged power am- 
plifier packs two 100 
watt (peak) channels in- 
one package. GO waits rms contimwiis, stereo or mono. 
Independent level control for each channel. Five- 
control switching permits use in nine different combi- 
nations for stereo or mono. Speaker impedance is set 
atitomatically for each channel. Unity damping factor. 

Specifications: 200 watts stereo program peak power; 100 watts 
eacb channel; 60 watts rms continuous stereo or mono • Response: 
±1.0 db 10 100,000 cps • Gain; 66 db • Noise level: — 40dbm, 
85 db below full output * Distortion: Less than 1/2% THD 40-15,000 
CPS at 40 watts ■ Dimensions: 6V2" H x W/z" W x 121/2" D * 
Weight; 38 lbs. • Price: »270,00 




MONO AMPLIFIER 

Unexcelled pttrity and perfection 
in performance. Distortion- free 
over entire audio range. Power 
tubes have 100 watt capacity. 
70 V output for multiple speaker 
installations. Ideal for public address systems or addi- 
tion for full stereo. 

Specifcations: Power output; 40 watts at less than 0.5% 
THD • Response: ± 1 db 5-100,000 cps • Load impedance; 8, 
16 ohms and 70 v ■ Output impedance; continuously adjustable 
.14 to 7.5 times nominal load impedance on 8 to 16 ohm taps. 
Less than 10% of nominal load impedance on 70 v line Up • Noise 
level: 40 dbm; 86 db below full output • Controls; gain control 
RL/RG control, power switch • Dimensions; 7" H x 9%" W x 
im- D . Weight: 27 lbs. price: »171.00 





STEREO 

PREAMPLIFIER 

This advanced stereo 
control system delivers 
the high degree of per- 
formance and flexibility vital to true stereo reproduc- 
tion. Lighted, error-free ptish btittons control all input 
selection and on-off switching. Transistorized preamp 
stages reduce hum and noise level. Ganged level 
control maintains perfect stereo balance even during 
volume changes. 

Specifications: Channels: Two • Input: Total of 12—3 high level 
pair, 3 low level pair equalized for single or stereo reluctance pick- 
ups, tape heads, or flat for microphones • Outputs; Total of 4 — 
1 main output each channel, 1 recorder output each channel, inde- 
pendent of volume setting • Range: 20-22,000 cps • Dimensions: 
4%" H X 12Vz" W X 6%" D • Weight; 63/4 lbs, • Price; »189.00 




4]=4}®(§ MONO PREAMPLIFIER 

The ultimate in music 
reproduction equipment. 
Unique tape monitor func- 
tion; separate controls to 
adjust high and low fre- 
quency recording. 25 input 
crossovers ; inputs for phono pickups, cartridges, tape, 
tuners, TV sound, mike. DC heater stipply for tubes. 

Specifications: Inputs: 3 high level; 2 low level • Outputs: 
2 — one main amp, one recorder* Gain; 60 db at 1 kc ■ Response: 
20-22,000 cps ■ Noise level; 95 db below 1.5 v output • Controls: 
7; switches for choice of inputs; separate volume, power, tape, 
bass and treble controls; 5 level controls * Power supply; self 
contained- 117 v, 60 cycles • Dimensions: AW H x 13%" 
W x 5%" D • Weight: 11 lbs. Price: *147. 00 



WritA ior your free eovu of Altee'tt j^rodiwl 
catalog io* complete dcucriptiona and apecijications on all 
Altec Qualitu etiginccred somid compoiicnis. 



ALTE[ 



ALTEC LANSING CORP., Dept. AD-3D 

1515 S. Manchester Ave., Anaheim, Calif, 
lei Sixth Ave., New York 13, New York 

A Division of Ling-Altec Electronics, Inc. 
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LETTERS 



Corrections 

Sir: 

Eegrettably, 1 ninde some urrors in tlio 
manuseript and drawings for my articlo 
"Universal T^eedbaek Ampliffi^.; ji^:^t,'' 
which appeared in tho JauffSi^ 'Issuey and 
woulii appreciate your advising the readers 
of tlie followwg: 

In l^ig. 1, a capacitor should Tie 

coimeetcd across the 240-k plate tesnstor, 
and the two 220-lt grid resistors far the 
5881' s should be connected between tho 
coupling capacitora and the 10-k grid 
stopper resistors. 

The wor<i "reviewed," in t'le l^'elfth line 
of the second column on page 19 sliould 
be "renewed," and the " f-" sign before 
5.28 n|if in the last fommla in the second 
column of page 20 should be an = " sign. 

Please advlso those who have bean ao 
kind as to write for reprints of this article 
that I have none, and suggest that they 
order copffis af the mogaxine from you. ;; ; 
Abvold J. Kauder, 
■448 N. LaJolla Avo., 
Los Angeles 43, California 

(Mr. Dalsell also writes us again to say 
that lie should have listed tha P.I.V. for 
tlic, seltnium reeiifiers lisUA under Mis- 
oellaiiemin Dflttt & tfts ta})le al the fop of 
page £1 of the Jyecemher isme shmld be 
600 votU instead of the -iOd" mlts itidi- 
catei. Kn.) 

Loudspeaker Linearity 

Sm: 

Mr. VillchuT, in an attempt to clarifj" 
some Ap|)aTeJit misatid^iBtaudinga iit^ut-^ 
the functioning of acoustic su8pensionB'''('itt 
the January issue) has unfortimatoly 
eruated additional misunderatandiug about 
the linearity differences botweou tlie iso- 
thermal and fldiabatic process. 

Mr. "Villehiir states that the uon-liui?imt\' 
in the pressure clinnges is charaeteriati'c 
of tile atjiabatic process. The inipUeation : 
is that the nou- linearity is CJiusea by* the 
^"cponent in tlie gAs equation i'F.'^^j^; 
Ho concludes that the gas eq\iatiwil be- 
comes linear when the exponent- beeotnes 
equal to 1,0, as in the constant-tempera- 
ture (iaothcrmal) process. 

"Thus, even Mio tiny amount of distor- 
tion associated with air noii-Jiuearity is 
not present ..." 

Tee gas equation is not a linear function 
for any ■value of exponei»t. It is a power 
fnnetjon of the form, y^aj:". When « in 
ilGgntive, as it is in the gas equation, tlifr 
curves arc hyperbolic curves and, there- 
fore, non-linear for all values of The 
point ia that if one concedes the existence 
of nnn. linearities in the adiflbatie process, 
one must also coueedo nou-linearities in 
the isothoriual process. Distortionless op. 
eratioa caTinot be claimed because of iso- 
thermal compression inside of tihe. box. 

,1ames F. Novak, Sr. 'Dtsign Engineer, 

J'ctLsen Manufacturing Co., 

(itiOl S. Laramie Ave., 

Chicjigo 38, 111. 

Doppler Effact 

Sib: 

Your October, 1959, issue contained a 
letter by Cr. A; Briggs in wMch he at- 
tempts to lay to rest the Doppler super- 
stition, particularly ia viesv of the tech- 
nical articles by Mrs. Jaiie HaU and 
Virginia Rettiuger. 

Mr. Briggs ia qmte graceful in tipping 
his hat to the ladies and he writes -with 
considerable charm, But he fails to see 
ahead or to carry his analysis to any 
idepth. 



M.rB. Hail's and Mr, Briggs' analyses, 
from simple computation show tliat the 
average s'elodties.pf present day cone mo- 
tions arc so low that distortion due to tha 
alteration in sound velocity appears to be 
insignificant. 

First, 1 should tike to point O'ut that in 
tho race for high-compliance suspoiiaions 
and long cone excursions, wo niay soon 
gee cone motions of several ijichcs. This 
will mean significant vBlocities relative to 
the velocity of sound in air. Also, what 
happens under certain transients or wave- 
forms with a steQp rise where the velocity 
over a portion or the cycle may be 100 
times tlie integrated vo!<Jcity of a full cycle. 

The alteration in pitch is not deduced 
by the change of sound velocity relative to 
ft stationary cone, but tho alteration is a. 
compound of the lowor velocity when tha 
cone is moving away from tho listotier, re- 
lated to tho higher velocity when the cono 
« is moTing t^^iral;fl tU? Vistener during tho 
fbUowdng liilf ■ <iya}^; 

Bopplor di^stortion is akin to turntable 
wow which tho industry attempts to hold 
below 0,2 per cent. I grant that strict 
standards arc necessary liero because of 
the rhythmic nature of turntable wow and 
its independence of signal frequencies. But 
if we assume a cone lia-ring a pealv-to-pcak 
sinu.soidal dispUieemeut of one inch at 40 
cps, then the cone will move axially SO in. 
per second- Tiie variation of mluimnm to 
maximum sowud velocity relative to a 
fixed listener is 0.6 per cent. Tor a sine 
wave of this frequency the maximum in- 
stantaneous velocity will be theoretically 
122 in. per second for aomo finite tinic over 
the center of the swiug. With larger dis- 
])lacements around the corner, or with 
high iiislantaiieous velocities as in percus- 
sive somids, square waves, and transients, 
this variation can bo much higher. 

It is the writer's feeJief, supported viiih 
some expcritilefttal evidcjice, that Doppler 
effects lasting; only a ftw milliseeonds, du0^ 
to the shifting and rapid interplay of fro^" 
queneies and auipEtudes, destroy the "re- 
solving power'' of the loudspeaker. It ex- 
plains in part why a bank of speakers 
possesses liner definition of the inatni- 
ments in orclicstral passages than a single 
speaker dclh'Kjruig tho same total acoustic 
power. 0? channeliiisg the frequency spec- 
triun into '2-w;iy or 3-way frpeaier e^stWiSii 
will Hkewisa souud Cleaner. Hofn^^a. 
ivfoofcrs are not^jd for uiimoiuni diatortioiif 
•partly because thCij' require luinimuni cone 
displacement for a given acoustic output 
relative to a cone workiTig directly oii the 
afmoaphcre. 

The "resolving power" of a speaker, 
w^heu jiroperly understood, could becwnc a 
new measiirabia characterijstis and ,1 Jtefti 
will bo closely related' to Doppler dktortjiwi. 

Undftr complex: frequewAcs at high levels 
we ca^ii axpcfet an aggravation of abort- 
period iTiteruiodiilatiou distortion because 
of the va'rying cone velocity, some of this 
generated aconsticnlly in the atn>o8f)here 
and some in our hearing mechanism, all 
contributing to acoustic debris. 

In our rapidly expanding art, speaker 
diaphragm displacements of several inches 
are a eomiag possibility. As ft raatt«r<?o£; 
fact, the writer has designed and dftOioil- 
atrated a speaker with a peak-to-peak dis- 
placement of three inches, with bnilt-in 
restoring force, for the purposes of study- 
ing Doppler distortion. 

S.MiL J. 'White, Chief Engineer,, 
."^udav. Inc., t 
38-19 108th St.j 
Coron-a <j8, Niyr ^'^uk. 
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New 



HEATHKIT 



Amplifiers 



MORE OF THE BEST 

FROM THE LEADER 

Heafhkit, first in performance, quality and dependability, proudly 
presents a host of new, outstanding do-it-yourself projects de- 
signed, as always, to bring you ffie finest in kit-form electronics. 

( . - 

YFOR THE FINEST IN STEREO . . . 

14/14 WATT STEREO AMPLlFrER KIT (SA-2) 

A complete dual channel amplifier/preamplifier combination, the new 
Hcathkit SA-2, in one compact^. handsomely styled unit provides every 
modern feature required for superb stereo rcjproduction , . Vet is priced 
well within your budget. 

Delivers 14 watts per ehanncl stereo, or 28 watts total monophonic. 
Maximurn flexibility is provided by the 6-position function switch which 
gives you instant selection of "Amp. A" or "Amp. B" for single channel 
monophonic; "Mono, A" or "Mono. B" for dual channel monophonic 
using both amplifiers and cither prcamp; and "Stereo" or "Stereo 
reverse". A four-position input selector switch provides choice of mag- 
netic phono, crystal phono, tuner, and high level au-xiliary input for tape 
recorder, TV, etc. The magnetic phono input is RIAA equalized and 
features 3 mv sensitivity: — ^adequate, for, the lowest output cartridges 
available today. 

Other features include a speaker phasing switch, two AC outlets for^ 
accessory equipment and hum balance controb each chaYmei. Aa 
beautiiul as it is functional, the SA-2 will be- a proud addCitiOB t^youc- 
stereo sound system. Shpg. Wt, 23 lbs, 

: SPECJFICATION&— Pow«routputi14watls De/ channel, "hi-d": ^2wM^st^5fchar^rl^J\, "pfoksstaflar"; 

16 walls per channol, ' 'ullllty". Power response: ± 1 (lb Irorri ^ cps l6 £0 kc at 1^ watts output. Total 

htUmonicdUlortlon: le« ih6A 30cpJi ta IfiVc an4 kwalts output- IjitermoduUtlon dlxtoHtort: loss 
;: than Itiall^'v^ls QLi^pul. using 60 cosarict 3 kc ^idnal mixed iii. Hum and noixo: mao. nhonct inputi 
: ^ (Jb balow M wattfr: Iqn-er af^tf crystal Dhoivj, €3 r]t> balcw H waits. ContrAf*: tlual clutched voiumol 

oaeiQ60 b^Sj osng^d treble; 4, position sejccto/; sp&iY&r pha&lA(t .switch, Jnpula; 4 ^l&T^ or B mooo, 

phortd. Outputs: 4. 8 and (6 ohms. DJmensrono; 4>S' H. x 15* W, x D, 

GO STEREO FOR JOST m.9d 

ECONOMY STEREO AMPLIFIER (SA-3) 

This amazing performer delivers more than enough power for ptirc, 
undistortcd room-filling stereophonic sound at the lowest possible cost. 
Featuring 3 watts per stereo channel and 6 watts as a monophonic ampli- 
fier, the SA-3 has been proven by exhaustive tests :o be more than ade- 
quate in volume for every listening taste. A tremendous buy at this low 
Hcathkit price. Shpg. Wt. 13 lbs. 

SPECIFIC ATtONS— Power output: 3 watts per channel . Power rosponsfl: ±1 db trorn 50 cps. 20 he 
:il3wr.lt£ out. Total Karinontc distortion: Icssllian i%\ ^ CDS, 20 kc. Intermoitutatlon dlfitarllon: 

less ttian 2% 3 watt.*; oulout osfrig 50 cycle i 6 kc aional rnix4d 4:1. Hum and noise: 65 dt> 5clc)w full 
output. ConlTOfs; ftuaj cliEctied volume; panned treble, (langcd bciss: 7.pcAition selector; speaker oh:]S- 



MORE STATIONS AND TRUE FM QUALITY 
ARE YOURS WITH THIS FINE TUNER KIT 

HIGH FIDELITY FM TUNER KIT (FM-4) 

This handsomely styled TM tuner features better than 2.5 microvolt 
sensitivity, automatic frequency control (ATC) with on-off switch, and 
prewired, prealigncd and pretested tuning unit. Clean chassis layout, pre- 
aligned intermediate stage transformers and assembled tuning unit makes 
construction simple — guarantees top performance. Flywheel tuning and 
new soft, evenly-lighted dial scale provide smooth, effortless operation. 
Vinyl-elad case has black, simulated-leather texture with gold design 
and trim. Multiplex adapter oucpttit als« provtdiKl^ Shpg. Wt, 8 lbs, 

SPECtnCATIONS—Tunlnfl range: m to tIS inc. Qiifellng eenslUvlIy: i.b uj lor 20 dbr r)l ^uMirttl. 
: IF tf«.a'[rAncy: 10.7 mc. Image ratio: 45 dU. AFC corrocUon factor: 75 per volt, AM tuppr6$^oin; 
" 25 d&,- Frsqueitcy retponce^ ±.Z db 20'tO'?0,0O9ep4. Haimonlc dlAlortlon; les^ than 1.5%, I VbO 400' 
vXvclb^ 100% modulation. InterntodulAllon dIstortltiTi; lo^than 1%, 60cyclC!S ^ndi^Jni^ 1100 uVt^:: 

30%n»dultlran. Ajil«nna: 3ira3hM.iI>4it«utlnTMitaiK«:^»WlM voltage:;: 





HEATH COMPANY / Benton Harbor, Michigan 



s subtUHry of Dayslram, Inc. 
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HEATHKIT AS-2B (tiir=h; 
HEATHKtT AS-2M KrahoasnW 



$■7995 

HEATHKIT AS-SU 
(unHntehed) 



$6B.S5 



New 




HEATHKIT W-7A 



*54 



95 




HEATHKtT EA-3 




HEATHKIT UA-S^ 



HEATHKIT SP-2A 

:d5 



{tv/D'Chamel slereo). 
thpi. Wl. i5 lbs. 

HEATHKIT SP-1A $37.ffi 

Shpg. Wt.131b<. 




HEATHKIT C-SP-1A $«.95 
(conimrti SP-tA lo SP-^A). 
Sft'p4. V.'i. < lbs. 



NOW-FOR THE F/RST TIME-EXCLUSIVELY FROM HEATH 

ACOUSTIC SUSPEN£>10N 
HI-FI SPEAKER SYSTEM KIT (AS-2) 

A revoiutionaiy piinciplr. in speaker dcsipii, t)ic Acoustic Research 
speaker has been univcrsaily accepted as one of the most praispworthy 
sptakKT system.^ in the world of higli fidelity sound reproduction. Heathkit 
is proud to be the sale kit licensee of this Acoustic Suspcnsiou principle 
from AR, Inc., and now offers for the first time this remarkable speaker 
systein in money-savings cas>'-to-build kit form. 

The 10' Acoustic Suspension woofer dtdivcrs clean, clear extended- 
range bass response and outstanding high frequency distvibution i.s pro- 
vided by the specially designed "cross-fired" two-speaker tweeter ussembly. 

Another first in the Heatlikit line is the availability of preMseniblcd' 
and prefioishccl cabinets. Cabinets arc availabSe in profinishud birch 
(blond) or mahogany, or in unfinished bhch suitable foi- the finish of your 
choice. Kit assembly consists merely of mouriling the sjicakors, wiring the 
simple crossover network and filiiilg the cabinet with the. fibeiglass in- 
cluded. Recommended araplitier W-7A. Shpg. VVt. 32 lbs. . 

SPECIFIC ATI ONS^-Frtqueiity teipenie (at 10 waKj WmuO"'. iSob.'.^ 10 14,000 cos; 10 dh down 
atSOand IS.OCOcftsj Harnionlctttttortlfln: bfllQwS^dtrwnto 50CP3^ bi>1ow3% dov/n lo-Ocos .il 10 viMti 
irrpijl in cctfifjr FDOm [ocallon. kinp8d9iTi^ei 3 ohms. 9iig{iesiecl ddfnDing t&ctor: high (5:1 or nmitcr). 
Effriclency:9t}0ijt^g. t^lttflbtrflananglfli^'in hDr^on1£^1 lAan'i. DTni«nsIons:^^'^V. x 13/j' M-x TIM' 0. 
'Po«^j Input fcqulred for avfmto llilonino iDvel wU) not ricfiQd 10 waits. 



THE WORLD'S BJGGEST BARGAIN IN A HI-FI AMPLIFIER 
55 WATT HI-FI AMPLIFIER KIT (W-7A) 

Utilizing advanced design in components and uibes to achieve unprece- 
dented performance with fesvcr parts. Heatlikit has produced tlie svorld's 
first and only "doll2.r-a-watt" genuine high fidelity amplifier. Meeting 
full 55 watt hi-fi rating and 55 watt profcssionaJ standards, the new im- 
proved W-7.\ provides a comfortable margin of distortion-free power for 
any high fidelity application. 

The sleek, modern styling of this unit allnsvs unobtrusive installation 
anywhere in the home. The clean, open layout of chassis and prccut, 
cabled wiring harness makes the W-7.\ extremely easy to assemble. 
Shpg. Wt. 28 lbs. 

SPECIFICATIONS— Power oulpLiI: Hi-fi ralinri. 55 walis; Professional lolin^, 55 wjlls. Povvor rs- 
&pan5e: +1 db from 20 CDS tc 20 i<« j( 55"vv.^11s output. Total h:irmonic [Jtfitorlion: less than 2% from 30 
CPS 10 15 Kc al ^ v/.illfi culDut. Infeimodulatfon dlitortion; li;55than 1% a1 &2 \vo11& oiitpul usinff 60 CDS 
^ifid 6 l;c 3inn3l (nixi:d -;1. Hum and noise: 80 db l)Olow 5o wclIIs, unv/cicii:od. Damplno factor: Switch 
on front gonel for sclocdng ci:HDr ma.ximum (20:1) or unlly (1;1i. Output linpcdanc«x: ^, B .ind ;6 ohms 
and 70 volt line. Powor rcgairements: '-17 volts, 50/60 cycles, 30-1c0 v/ot[5. Dimension*: 5%" D. n 

A NEW AMPLIFIER AND PREAMP UNIT PRICED WELL WITHIN 
ANY BUDGET 

14 WATT HI-FI AMPLIFIER KIT (EA-35 

Delivers a full 14 watts of hi-fi rated power and easily meets proIcssioHal 
standards as a 1 2-walt amplifier. 

l^ich, full range sound reproduction and low noise and distortion are 
achieved through careful design using tlic latest audio developments. 
Miniature tubes are used throvighoiit, including EI.,-84 outpvit tubes in a 
push-pull output circuit with a special-design output transformer. The 
built-in preamplifier has three separate switch-selected inputs for mag- 
netic phono, crystal phono or tape, and AM-FM tuner. RIAA equaliza- 
tion is featured on the magnetic phono input, Slipg. Wt. 15 lbs. 

NOTE THESE OUTSTANDING S PECIRCATIONS-Power output: -.1 walls, Hi fi: 12 watts. 
Professional: '6 ivatls, Ulllriy, PoiMer reiponfc: ±1 db :rom 20 Cijs to 20 kc 3t K vjlls output, Tolaf 
harmonic dislorlion: less Ihsn 2%, 3D cps lo 15 kc al 1^ v,aLts oulpul, Intormodulatlon distortion: less 
man 1% al TS walls output using 60 cps and & kc slonal .Tilm^d ijil. Hum and nolte: nan pnpno inoul, 
^7db belcw 14 walls; loner antf crystal gtiono, &3ob bclov/ 14 watts, OLitDut]mpedarioei:-4, Siind 16otims. 



"UNIVERSAL" U WATT HI-FI AMPLIFIER KIT (UA-2) 

Meeting H-watt "hi-fi" and IZ-wall "professional" standards, the U.'\-2 
lives lip to its title ''universar' performing with equal brilliance in the 
most demanding mcnophonic or stereophonic high fidelity .systems. Its 
high quality, remarkable economy and case of assembly inake it one of the 
finest values m high fidelity equipment. Buy two for stereo. Shpg. Wi, 
13 lbs. 

SPECI'FJCATIONS— Power output; Hl.fi raring, 14 v/a;is; Profcssionai ra'.ino, 12 wads. Power re- 
sponse: ± 1 Ob frorri 20 cos l3 20 kc at 17 wans outpul. Total harmonic dlilorlion: tess liian 2% Irorn 
20 CDS to 20 ice at 14 watts output. Inter modulation distortion; less than 1^ at 1.i walls oulpul ijsl<^o W 
CPS :ind C kc signal mi:<ed 4:1. Hum and noise: 73 db bdoiv 14 wails, Oulpul impeitanfres; 4, a anii 16 
onms, Dampina fador: s^viicncd lor unity or m.txirr^um fl5:1). InpLit voMagc for 14 watt oulput: .7 
voUfi. DlmsnBions; 10' W. x 6)4' Cl. x 4>;" i^I. 

STEREO-MONO PREAMP KIT (SP-2A, SP-1A) 

Available in two outstanding ve IS ions I SP-2A (stereo) and SP-1.\ (mono- 
phonic). SP-1.'\ convertible to stereo with conversion kit C-SP-IA. Use 
as the control center of your entire high fidelity system. Six inputs in each 
channel accommodate most any program source. Switch selection of 
NARTB or Rl.A.A, LP and 78 rpm record compensation. 
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PROFESSIONAL QUALITY TAPE RECORDER KITS 
(TR-1 series) 

These outstanding tape rc<-.oi-<lcr kits olTcr a combination of 
features found only in higher priced professional equipment 
sellinp; for S350 to S400. The precision tape mcelianism is sup- 
plied completely assembled and tested, you build only the tape 
arnplifiers. Two circuit boards are used for easy assembly and 
high stability. Sepnrate rrrorrl and playback heads and ampli- 
fiers allow moniioring while recording. Features include pro- 
fessional-type db sound level meter, counter, pause control, 
record interlock, 2 (switch-selected) speeds 354 and 7'/2 IPS. 
Freciucncy response: ±2.5 db 30 to 12,000 cps at lYi IPS. 
NARTB equalization. Provision for mike or line inputs. Shpg. 
Wt. 30 lbs. 



MODEL TH-1E: -l-ir.ick 
phonic record & play. 



acrco pl.iyb;iek, mono- 
$17.00 DN., $14.00 MO. 



'169 



9S 



MODEL TR-1D: 2-irack sicrco piayb.ick, mono- 
plionk record ^: pLiy. $17.00 DN., $14.00 MO, 

MOD§L TR-fC: inonojihonic record S: plavbnck. 

$16.00 DN., $14.00 MO. 

MODEL C-TR-1D; Converts TR-ID lo TR-IE. 2 lbs. 

MODEI. C-TR-1C: Converts TR-1 C tti TR-ID. 2 lbs. 

f^ODEL C-TR-1CQ; Convcris TR-IC to TR-IE. 1 lbs. 



95 



M69 



$<4.9S 
$19.9S 
$19.95 



STEREO-MONO TAPE RECORDEI^ KIT <TR-1A s«iesi 

Our most versatile tape recorder kit, you can buy the new two- 
track (TR-1 AH) or four-track (TR-l AQ) versions which record 
and playback both Stereo and Monophonic programming or 
the two-track Monophonic record-playback version (TR-1 A). 
Precision bearings ai>d close machining tolerances hold flutter 
and wow to less than 0.35%. NARTB equalization, separate 
record and playback gain controls and a Nafcty interlock. Pro- 
vision for mike or line inputs with 6Fj5 "magic eye" tube as 
sound level indicator. Two circuit boards foi easy a.^cmbiy. 

MODEL TR-1A: Monophonic nvo-lr<ick rccord/playbjek with last 
for^vard and rewind functions. Inclurles one T£-4 Tape Electronics 
kit. Slipg. Wi. 24 ][«. AciQas 

$10.00 DN., $9.00 MO. '5*5^ 

TR-1 A fip«cillcAtions— Frequency rospanse: 7.5 IPS ±3 db 50(0 12.0DOcos; 3.7? IPS ±3 
db 50 10 7,000 cds, SiDna1-lo-noi&e iM\o: hn'.lcr (hnn «5 6t} below (ull oulpu; of 1.25 vclts ; 
chanfifil. Harmdnic distortion: loss thnfi 2% at lull ouliOu[. B/bs erase frequency: 60 kc 
(push-i^ull osciJIator). 

iMODEL TR-tAH: Tvo-track monophonic ant! starco rt.-cord/playb7i<:k 
with fast forwiird nnrl rewind runctions. Two TR-4 Tzpc Ivlcclronics 
kits, Shps. Wi, 36 lb.?. 

$15,00 DN., $13.00 MO. 

TR-1 AH SD«c[fl£Aliors— Frequoncy rsspDnie: 7,5 LPS + S db 40 to IS,030 cps: 3.7S IPS 
±3 Oh AO Ifl lO.OOO CDS- Signal'to-noTso ratto; iS db Di:Iow lull 0Lilf>u1 of 1 «oll /channel. 
Harmonic distortion: Less th^f; 2% al lull output- Bias erase frequoncy; 60 kc )oush'Oull 
o^citlalor. 

MODEL TR-1A0; Four-lrack monophonu: and Siicrco i c"ard/pl^tylinck 
\v[x]\ fast forward nnd rewind functions. IVo TE-4 Tape Electronics 
kits- Shpp. Wi, 36 lbs. yi r^gs 

$15.00 DN., 513.00 MO. 1^5* 

TR-IaQ specif Jcallons—F/equency response: 7.5 IPS ± 3 db to ly.OOO CDs; 3.75 PS 
±3 db -loio 10,000 CPS, SlonaMo-nolae ratio: -JO as bclovJ 1uM dutc>ui6) .?S voJTs /charineH^ 
Harmbnic di'xtarllon; k'&S than 2% <it full Oulrut. Bias erase; K) kc < I>US>i - D LiU ftStUTatST). 





Write tottay for fr*© ciataloa ilescrlb- 
Ing over 100 6aBy-to-build kits In hi-fi— 
tp.fit — m^lne and amalpnr radio ^lel(i-<?. 



Send for FREE Catalog 
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HEATH COMPANY 

•_Z))sabs^diary of Daystrom^ inc. 



BENTON HARBOR SS, MICH. 



□ Piease send the lafest Free Heathkil calalcq. 



address 



city & state 



IticJosod lind s 
Pi ease- unclose po^taoc? f&f 
parcel tio:st^eJC{iress ■■orders 
ikf^i shiDOL'J deljvcf-y dofflcs 
dGllc-st> A^l p?liElf^.S F^'OlB. 
et-nton Hwbfyr, tA'rcU.-A 
dcptisit is required On all 
C.O.D. Drdorfi. Pncrs uubicct 
(0 CliZinge /without nOtiCC- 
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Jig hT^ 
^sTENing 




CHESTER SANTO N = 



The symbol • indicates the United 
Stereo Tapes 4-track 7 Vi ips tape 
number. When Mr. Santon has lis- 
tened to the tape only, the tape 
number is listed first. Otherwise, the 
corresponding tape number is fur- 
nished by United Stereo Tapes. 



POP RMORWNG.s had .1 relatively easy 
time duriiig stereo's formative years. 
Compare the earliest pop and classical 
releases from RCA Victor, to take one 
label almost at rnndom. Issued at tlie same 
time, the Abbe Lmic (LSP-].5r)4) aiul Hi 
Fi Fiedler (LSC-2100) stereo discs pro- 
vide quite a eoiitiAst. Play them with to- 
day's pickups and yo>i'll find less distortion 
ill the pop release. The wider dynauiie 
range of classical music created another 
problem for the first stereo cutting lieads. 
If you recall, it was a lon(j time before 
the level on the el.issieal di.sc came up to 
the present-day figure. Even tlie sueeeeding 
models of stereo cutters were not iuiniedi- 
.itely used at fnll love! bi^^^.mse soTiie of thf 
pickups, in the monitoring of te-;t press- 
ings, gave a false picture of permissible 
recording level. At the present time, classi- 
cal and pop recordings arc pretty evenly 
matched but, while tliis column is in 
p7' ogress, I .qball be listening to the fonner 
for relaintion. 

STEREOPHONIC 

Johnny jDesinoricI; Once Upon A Time 
Columbia CS 8194 

Th!s rcJ-eiise 5:JTlkos me ns thiy. most Kiie- 
ccsaful recreation to (Inla of An outfit tliiit 
lias become a legend — the G1l>iit] Miller Air 
Force Band. .Tohnay Dosmond first hit the 
limelight ns vocalist with Miller'>; niilitiiry 
nggregntioD. Now, fifteen ycnr:? later, mor*: 
(linn half of the orjfrinai memhers of the, 
oreliestra aencnnhled for this recording session 
lo accompany Deemoiul in the orlpinril ballad 
arrangements he had vised virh the hand in 
persoDal appearances and on V-DIscs. I 
found it Impossible to listen to this record 
with any semblance of detnchmont. Dnrin;^ 
my early days in hrnadcastius. I had an- 
noiinee<l. f'^r an onrtro fiiimmor, tlw- lirsl i;orIo>J 
of network rcmole,'; by the Miller hand when 
Mutual carried ttiem from Atlantic City. Tlie 
band was so nevr at ihe time (it had been 
orunnized in Boston only a few months be- 
fore) that Its theme fion.q didn'r have a title 
and Glenn speni every spnro nioment beforo 
broartcAflis trying to pet the best soond with 



* IS ForeH Ave, 71 acting s-On-Siiidson, 
New Yorh. 
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the batch of ''sHltshaker^* Western IRlectTic 
mikes we had. 

Althou;;h the Air Force Band recreated on 
this record emphasized strings in its hallad«, 
the reeds and braRges are still in the style 
Oiflt had it.*; origin ia the late thirties. Johnny 
Deemond. obvioUKly moved by the reunion, 
singfi \rith jrreat warmth in Night and Day, 
\V h e re or W h c n , All the Th infjs Yo ii A rc, 
Amor, and Symphony, The voice is centered 
in sfereo that's spacious oaongh to recall the 
bund's theatre appearances. 

Japan: Its Sounds and People 

Capitol ST 1023O 

'I'liis is a very iksofnl item to have on hand 
wliL'n eomparins stereo pickups, espechilly the 
newer jobs that eun do jnstlce to some of thir 
matcrinl on this record. There are plenty of 
early ^toroo discs ari^und that dn not sounp] 
i^ii^'iiticantly better with an up-to-date cart- 
ridge but this on-the-spot reeordfng ty Japa- 
nese enj:ineers sliould arouse interest amon^; 
audio taiiH. Some Of the sotinds associated 
wilh cvfvydny life in Japan have been proo- 
issi^d by Capitol with wave-fronts steep 
riioMgh to prcsc^nt a cruel facade to most 
stereo pickups avnilahle today. In on':? of the 
rpisodos, a nlpht watchman on the lookout 
^((r lii'CK siroliti past the microphones clap- 
ping tofiether polished blocks of vrry hard. 
.sf;a,sr(nfMl wood. My uext-to-lasj cartridge, val- 
und fitr it« pleasing musical (juality In earliiT 
.stereo days, simply (loet not make lUe grade 
on t]]F?se transients. Similarly, the tug hoal«i 
and temple drnm^j; do not reach fnll definition 
in the bottom lows unlSl I fiwilch to my latest 
storpo pi<;kup. 

•Uher insights ir.to Japanese life inchid'f 
wrDsiling matches, a tuna flsii aneiio:i. googs 
and liroworkH. The songs of geisha girls and 
the nuislc of native strin;r instruments round 
ou: the local color. The record, quite Inel- 
dentally, also reveals how much Woitern jn- 
iliivincM is to i)e found in Japim ijy now. The 
traflh", lire engines, and trains sound very like 
OU7 own. Perliaps the oddest touch in th<' 
allium \fi a brii'f portion of a servif^o licld in 
Tokyo's Greek Orthodox Cathedral, 

ClebnnofF: Songs From Greai Shows 

Mercury SR 60065 

Kueli new ClebanoiT stereo release ernm- 
blGs ftwjiy of my former objection to a 

studio fnll of mikes. Mercury'^ Chieiigo cri'W 
has worked out a system of multiple-chanu*'! 
recording that can lull the oar into the belief 
that it'A getting normal stereo. The flrftt clue 
to tlie arbitrary nature of tlie proceedings is 
Jhe absence of room noise that usually would 
snrround n group of this size. Cloaer listening 
reveals that tlie phiyback area has a lateral 
Ki'ries of dovetailing tonal images that, reach 
frmn speaker to speaker. Each image repre- 
serit,-* the signal of a separate group of instru- 
ments. Clebunoff'H solo violin shares little of 
the ncoiistif'al environynrnt helo-ngin^ to tb** 
violas and ocUos. Accustomed to stereo's direc- 
tionality, the ear accepts ioost of this concept. 
Hit PongR from Broadway sltows of the past 
iwo decades are grist for the ClebanoH ap- 
proach. His milioslde manner is still 'he most 
soothing in the business. Neatly balancing the 



soloist are cellos miked for optimum gruCf- 
noss and a percussion section comprising tam- 
tam, xylophone, vihraharp, and tin- smali hand 
cymbals of India, 

Lena Home: Songs By Burke and Van 
Heusen RCA Victor LSP 1895 

T,)Miji llorn*^ is still the aiieen of the ears- 
fully chiseled casiml phrase and this eoUcc- 
tlon uf Johnny Burkc-.Jimmy Van Heu-'ien 
iMiitr.s tJlllois iia^ily to hoi' fiiyh;. As n inntfej- 
nf coMrs/>, l.eunie Hay ton's orchestra takt-H 
earc of instrumental duties in Victor's Stud(fp 
A. ytereo placement Is straightforward — the 
noxr alnmst standard center location for the 
voralist. There is a mature dl.sincHnation to 
tuss the accompaniment from one part of the 
orchestra to tJie other. A trace of slbilancc 
f;ometimcs encountered with condeiiser mikes 
accompanies some of the lyric,-?. Pickup of 
voice is clean enough to accommodate mild 
rolloff (if highs. This disc is sure to receive 
repeated plAys wherever top styling is ad- 
mired. Some may miss the rapport with an 
audience that was an important part of 
[..ena Home's Waldorf-Astoria ,*;eRsion but the 
essential magic is still here. 

Sammy Davis: Porgy and Bess 

Decco •ST 7-8854 Dec. 78854 

One of the lirst Decca recordings releaKcU 
by United Stereo Tapen carries a few sur- 
prises for Davie fans as Sammy swaggers 
through lead tunes from Ger.shwin's Porgy 
and Bess. The feminine songs are handled 
with smooth a,uthorlty by Carmen McKac. 
'J'hc advantages of tape show up best in the 
recording of the solo voices. In this respeet, 
realism exceeds that of the disc previously Is- 
sued. A partial explanation lies in a reason- 
ably smooth frequency response that doesn't 
imitatL' some of the peaks found on other 
four-track tapes. Although tjiree different 
conductors take turns on the podium, Sammy 
Davis ties togfither one of the more likeable 
and believable Porgy and Bess albums. 

George Wright; Have Organ Wilt Travel 
Hi Fi •R 721 

'I'he four identicjil woofers in my reviewing 
rig jumped forward to the end of their exeiir- 
Kfoa when X fed them the pedal notes in this 
recording of tlio Wurjit^er or^'an at the Fox 
'J'healre in San KranclscO- (Jet^rj^'C Wriglit is 
an old hand at this sort of foot work. Ills 
mono discs contained more than an Inkling 
of extreme lows but it takes a tape to really 
let them loose. The travel theme givos Wright 
a good exedse to indulge his sense of hunu^r 
in riou-domcKtic settintr.s of Granatin, ImIhu- 
huly A)fi-Il in }'nr\kj and ."^^ihyc l)(inoc, 

Sabrcas: Furioso 

Decca #ST 7-8900 Dec. 78900 

Cuadiro Flamenco 

Elektra •ETC-1504 Eiek 259X 

Fl a 1 1 1 e u CO reco r d i n gs show e v ery s Ign 0 f 
carving their bcst niche In the tape catalogs. 
Castanets, guitars, gypsy singers, and dune- 
ers manage very well within the present fre- 
quency range of four-track open-reel tape. 
I like the way a cood stereo disc handles 
orchestral overtones ai>ove 10,000 cps but it 
must bo admitted that tape Alone can now 
take the full wallop when the performer's 
heeU strike the floor in Klamenco dancing, 
Dolores Vargas, known iij ber world as Hie 
"Gyjjsy Earthquake," .scorches the l>oards of 
the tloor in this performani-e, Tbe team of 
guitarists accom]>anying Sablcas. Los Com- 
lianero.S del I'^Iaith'iic). heli>s to lill out tin.' 
stereo area. A solo i;ulturitit. no matter how 
lalented. .still sounds rather lonely in stereo. 
The sound is the nui.^t vibrant I've heard ko 
far on four-track. 

Klektra's riamenco team, two dancers, a 
singer and a gnitnrlst, doesn't have the Hair 
and virtuosity of the Sabicas group. On the 
other hand, several Spanish ensembles now 
before the public would sound tame und«'r 
similar comparison. If you're not too familiar 
with most of the rianieuco recordiuKS on tbo 
market, the l^lektm entry will fill the hill. 
The aficionado will prefer Sahieas. 

( Co tt I iti u eil 0 f I pa gc 7 .1 ) 
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A TRUE 

STEREOFHQNIC AMPIIPR 

Equipped with Independent 
AM-AM/FM Tuners 

SM-Q140 



iThe SM-Q140 is a stereophonic gmplitier equipped with two s 
l independenl tuners, oneau AM-Short wave tuner and the othCF : 
■an AM-FM tuner. It provides not only stereophonic playbacli 
of disc recordings but also reception of AM-AI^ stereophonic 
broadcasts, AiVl-FM stereophonic broadcasts, or simulta'n'eous 
reception of two different broadcasts. In addition, it is 
capable of simultaneous playback of two different disc re- 
cordings using two separatij record players, simultaneous 
playback of disc recordings and reception of radio broadcasts, 
-or even simultaneous recording of these various program 
sources in conjunction with a taoe recorder. 



iPEflfl'CATIONS OF THE SM.Q140 

Tubes Us8d: 14 tubes plus 4 germanlurn dlotdes 
Tuners: Cha.rinal 1; AM medium vvave and AM shortwave 

:: Ehannel i\ AM medium wave and FM " 
Maximtim Outputs: Monophonic Operation— 15 watts 

Stereophonic Operation— 6 watts per channel 
Rated Outputs: Monophonic Operation— 12 watts 

Stereophonic Operation- 5 watts per channel 
Channel Separation: -52 db 
Dimensions: Width 19" x Depth ll'x Height 6* 



TRANSISTOR HEAD-AMPUEIER 

(Preamplifier) 

For Use With High Quality Low Output Magnetic Cartridges 

The STP-1 is 4-transistor stereophonic head-amplifier (preamplifier) 
designed to enable the tjse of high quality low output magnetic type 
pickup cartridges in conjunction with amplifiers designed mainly 
for use high output with crystal or ceramic type pickup cartridges. 
When iJsi?g vatiairie reluctance moving-magnet, or moving coil type 
loyy.p!Utfiljl.,p»to,cartridges, all you do is connect the STP l between 
thfepiiAup'atitJ wg Amplifier, using the shielded. coaxial cable provided. 

I^^IP H i Through the use of traiisi^tors 



AM-FM TUNER 

<#T-11 



the signal-to noise ratio is ex- 
tremely high and tliere is : 
atsblutely no hum or noise. | 
Using liigh qoality cartridges in " 
conjunction with the STP-1 and 
a PIONEEf? SM-Q140 will pro- 
vide the ultimate in high quality 
playback of stereophonic disc 

re co,.n,. jyuyjij EUaRIC, TOKYO, JAPAN 

3, Orowacho A-chome, Bunhyo-ku, Tokyo 



The AFT-U is a highly versatile tuner unit incorporating 
two independent AM and FM tuners. It may be used 
for reception of stereophonic broadcasts in conjunctioj? 
with all types of amplifiers. 
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CONFIDENTIAL 
INFORMATION 



AUDIOMAN NO. 6 

Robert F. McDonald, lithographer, long-time hobbyist, organ 
builder, kit constructor, Siamese cat breeder, rifleman, sports car 
enthusiast, and occasional tennis player, joins list of Audiomen. 



Xot so long ueo the mahatioaa of LI 13 
were solemnly preaching anent loud- 
flpeaker enclosures that "the bigger the 
boT, the better the Bound." Since the 
advent of stereo, t*'il9 catch-phrase la no 
longer heard. The reflson. obvlonaly, la 
purely commercial. The monaural market 
waa able to swallow one big box, hut the 
stereo market couWu't ewallow txvo. 

Since necessity is the mother of in- 
vention, tills situation created a galaxy 
of new geniuses. Though they had never 
thought of It before stereo, or even Bald 
It couldn't be done, there suddenly ap- 
peared « rash or small boxes, even 
"ahelf-slze," all with the most astonish- 
ing attributes. They were "even better" 
than their l)lg brothers. Actually, they 
were nothing more than smaller vereiofit 
of the same old baHs-reOexes and folded- 
horns with their inevitable boom and 
distortion. 

Some time before this stereo-forced 
tnlnlftturlzation, an entirely new, deOni^ 
tlve and compact .loudspeaker enclosure 
was Invented ... an Invention of aucli 
outstanding novelty and merit that 
fifteen claims ... all that w*erc asked 
. . . were allowed by the Patent Office. 
Equally valuable foreign iJatents w«re 
also granted. The principle was In- 
genious, logical and scientific, and should 
appeal at once to anyone who haa |)er. 
ceptlon enough to grasp the idea. 

The beat loudspeaker enclosure le. 
obviously, the totally enclosed cabinet 
hecAUae it Is entirely neutral and neither 
adds to. nor takes from, speaker perform- 
ance. 'Onfonunately, it must be large 
(20 cubic feet) or the enclosed air actn 
Hs a cushion upon cone movement, 
thereby impairing reproduction. The 
Bradford Baffle, by Us patented pressure 
relief valve, eliminates this air pren- 
Burc. aud can, therefore, he made com- 
pact . , . only a few inches larger thaa 
the speaker Itself . . , without sacrlflf- 
ing any of the performance values in- 
herent Id the large infinite baffle. Fur- 
thermore, there Is no cabinet resonance, 
boom or distortion. For these reasona, 
the Bradford Baffle waa and la the 
only compact cabinet fully equal to, or 
better than, the large enclosures, either 
before or after stereo. 

Totally enclosed "acoustic suspension" 
systems have become popular. The Brad- 
ford Battle was the original "acoustic 
Buspengion," only better, for the degree 
of "suspension" is automatically self, 
adjusting. 

The Bradford Baflle is made In two 
Bizes . . . one for 8s, 10a, and one for l'2s 
and 15s, In all popular hardwoods, 
priced from $,34.50 to ?60.50. Made and 
finished better than moat expensive, 
cuBtom furniture. 

Sold separately, for only $85.00, is 
the Bakera Dltra 12" speaker. For those 
who appreciate natural facsimile Instead 
of calculated artificiality, this is the 
finest speaker ever made. Its superiority 
is accomplished by ingenious cone de. 
Bign, plastic foam surround, 18,000 gauss 
magnet, and other excluelve features, 
without which ultimate reproduction is 
Impossible, 

If you love music, unalloyed ; If boom 
and distortion shocic your nervous sys- 
tem ; and If you have ever stopped to 
wonder how the "bigger the box. the 
better the sound" advocates can now 
promote "shelf -aize," bass^reflexes and 
folded-horns that are "even better than 
ever," write for literature. Bradford 
Audio Corporatinft, 27 East 38th St., 
New York 16, N. T. 

Advertisement 
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My.w.iU. OKX'i'Kftil'Y appotirs ta be th-e 
lunin oleiiicnt in fioimiioii among tlie 
various lioltl.nes of thi.s nioi^th'.'? 
Audiomiiii — witli tli<"; pos.sible exception of 
Si:imese cat breeilinn;, which he. does only 
ill :\ siii;ill way iinyliow. Bui; it is interest- 
ing to note til at those who have nia<ie a 
liybliy of audio seem also to share their 
time witli other hobbies tliat involve work- 
ing witli Uieir hands — we varelj- encounter 
an audiot'nn who is an avid student oi 
)iistor_V) for exiimple. 

Mr. McDonald, wl;o lives iu Oakland, 
Cftliforuiii, fir.st bcconjo interested around 
1921, WliOH his late father was building 
radio 'v.'oct'iver^, tisiug thoi^i ^or a while, aud 
then selling them to friends or iieighhor.s 
(.sounds faiinliar, doesn't it?), ilc re- 
n!Oniber.s loose couplers, varjojitetttrs, liln- 
tuent-cilrront volume controls, .storage- 
battery jiOw«r sujiplie.s (witli occasional 
holes in the carpet from spilled sul]diiiric 
acid), and even tliu old Ktdlogg set wliieli 
used tnbe.s with lioatcr conuectionsi cn a 
unifjuo dual top cap — and the Kellogg set 
t.licy had has i)een reeonvortcd i)itu a bar. 
His first P. A. ".system" wa.s put together 
iu seiiool to siiuiilatc a broadca.st-station 
studio so the kids cuuld put on their own 
programs — a. telephone transmitter, a bat- 
tery-operated Westijighousc amplifier using 
W'D-ll's. and a morning-glory liorn. 

Mis first entry into tlie business pro- 
fessionally was as a P. A. rental operator 
with a higli-scdiool friond, and liu r<}mem- 
J.!eva as a liig event the acqiii.sition of a 
Ihu.sli Sound-Cell inicrophont, for which 
they had to builil a preamp. Wlien tlicy 
went out on a job, it Looked as though 
they had half of NBC with them, consider- 
iiig the amplifiers, preamp.s, preamp poNver 
supplies, speakers and field extiters, and 
rt.'nmte boves. .\fti'r gettirig nnirricd, ^Ir. 
McDonald either found "no time or no 
ino)iey for audio ctpiipmeut, SO his own rig 
had to wait until he had .sotiie spare time 
ill .Japan while lie was in the scrvic<>. 





But since tlicTi lie has uio^^cd upward co>\- 
tinually and his p.cpiipmeiit roster is now as 
foUow.s: Heathkit SP-2 stereo prearap ftud 
XO-1 electronic erossovLM', National Cri- 
terion tnuGr and Horii-.O)! 21) amplilier. 
Pogen DR-SO, two Pilot AA410'3, a Rek-O- 
Kut iiinitable, two Pickering arms and 
tlirce pickups, ii Fairc.hild 225 jiickii]), and 
a spetiker array con.sistiug of ah Klectro- 
Voice ir>\VK, \Vharfodalt 12CS/AT. and a 
3-in. tweeter, a 12-in. T;!nuoy, and a .IBIj 
D-13() in a Harkncss enclosure. His tape 
recorder i.s a Maguecord M-30, aud he is 
one of tlie first builders nf a Seiiober organ 
kit. 

The illustration at the lower left shows 
the mounting of preamp, txirtitalile, tuner 
and tape recorder iu a River- Kdge chair- 
side eahinet, and one of his current pro.j- 
eets is converting the ^li-gneterd to stereo. 
The E-V speaker is in a honie-bniU Georg- 
ian enclosure, which is topped with another 
euelesure that houses the two 12-iti. eones 
and the ;i-i)i. tweeter. For test equipment, 
Mr, Mf Donald relics on Heath I; its again 
for tube checker and VTV;M. 

Like mo.st avid audio fans, Mr. Mel.) ana Id 
has some ide;.is about er|uipment he ^vould 
like to see on the market. One unit in par- 
ticular would combine the funclions ol: the 
usual preanipli/iei'-eontrol unit with its 
normal complement of tnput.s Imt would 
iiudtide. ill addition, a recording amplifier 
with bins a.n<l erase provisions for each 
channel as well as tape-head amplifier with 
proper equalization to permit monitoring 
off the tape. In brief, v,-hat he wonts, he 
says, is ■'eompletc electronics for every 
need, leaving the tape dcek to meeUanieal 
considerations only a.s is the ease with disc 
turntables." 

A highly conmrendable suggestion, we 
say, and one which wouhi be simple cuougli 
if all tape decks had ;lic same require- 
ments, i£ 
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stereo 
record players 
are innocent 
of rumble, 
wow, flutter 




or any noises 
that 
interfere 
with enjoyment 
of music 






The Constellation, Model TC-99— $59.S0 



The continental II, Moilel TSC-840— $49.50 





The CoronatiDR II, Model TSC-74 0—^42.50 
■The Conquest II, Moilel TSC-E4a— $36.50 



ROCKBAR 



-ok. ^ 



Transcflption Turntable, Model 4TU-2ao— $49.50 



Manual Player, Model TP-53— $2S.9S 



Every Collaro stereo record player is built with typical British altenlion to every detail. They are precision engineered and rigidly tested to give truly profes- 
sional performance and the ultimate in operating convenience. Here are some of the more important features that make Collaro the logical choice for stereo or 
monophonic records. ■ Performance specifications exceed NARTB standards for wow, flutter and rumble — with actual performance test reports accom- 
panying each model TC-99. « Extra. heavy, die-cast, non-magnetic turntables (weighing up to ZVz lbs.). Extra. heavy weight is carefully distributed for flywheel 
effect and smooth, constant rotation. • Shielded four-pole motors are precision balanced, screened with triple interleaved shields to provide extra 25 db reduction 
in magnetic hum pick-up. • Detachable five-terminal plug-in head shells (on TC-99, TSC-840, TSC-740, TP-59) provide two completely independent circuits, guaran- 
teeing ultimate in noise reduction circuitry. • Transcription-type stereo tonearms are spring-damped and dynamically counterbalanced to permit the last record 
on a slack to be played with virtually the same low stylus pressure as the first. • All units are handsomely styled, available with optional walnut, blond and 
mahogany finished bases or unfinished utility base, There's a 4-speed Collaro stereo record player for every need and budget! Prices slightly higher lu the 
West, for free catalog on the Collaro line, write to: Rockbar Corporation, Dept.A-3, Mamaroneck, N. Y. (*\ot shown. Similar in appearance to The Coronation.) 
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Don't Thvow it Out 

1. Columbia 360 

I have a persistent way of keeping track 
of certain of my more elderly pieces of 
equipment, long after they are written up 
in Audio and written off aa no longer of 
current interest. The longer they stay 
aroond usefully, the better I like them. 
Mostly, these odds and ends of past epochs 
are farmed out to friends, in part just be- 
cause I am interested to And out what 
happens to them under such dreadful 
duress and — when it does, how they go 
about describing the trouble to me and/or 
what they do themselyea to get it fLsed. 

(Do I Lave my finger on the public 
pulse in tbis respect I Other day, for in- 
stance, a girl who sings in my choms lar 
mented that her phonograph was on the 
blink j she said it sort of groaned and the 
musie played too slow. Changer motor 
gummed up, I thought, and so I asked 
her — remember, she's mosieal — I asked her 
did the pitch sag when the machine played 
slow, did it get lower? "Oh no," she said 
brightly. "It stays right on pitch. No 
change at alll But the trouble is, the 
music playt too alov>. What can I do?" 
She's got me stumped, there. What would 
you suggest?) 

A.tiyhow, baek some six years ago, I 
think it was, I wrote at length here abont 
the first of the home-type "hi- A" phono- 
graphs, the Columbia 360 in its original 
format. The machine was then really quite 
enterprising and original in design, of its 
noW'familiar sort, and was the prototype 
of millions sinee, both good and terrible. 
It had two small speakers, one on each side 
of the cabinet, and the top closed to make 
a resonant chamber that peaked up a 
considerable blast of fairly effective baas 
— for a table box. The cartridge was a 
good Sonotone turnover ceramla, the single 
tone control wisely did no more than pro- 
vide a limited roll-off, enough to com- 
pensate for differences in room acoustics. 
And, finally, an optional extension speaker 
for highs (with clock) provided a tricky 
pseudo-stereo spread of sound, long before 
stereo itself had made this idea attractive 
to an iaquiriog publie. 

It was a good machine and, relatively, 
a well made one. After a couple of years 
I turned it over to the kids in our summer 
community in Connecticut, for mnds, 
dancing, and whatever else kids usually 
do with a phonograph. 

They did it. The original kids have 
grown up and departed but the current 
crop tells me that the thing broke down 
and they took it to the nearest big-small 
town radio repair, $18 includiDg a new 
sapphire needle. It broke down again '(they 
say) and went ba/ik a second tdme. It must 
have been on this trip that it acquired a 
new cartridge. I was horrified — the excel- 
lent Sonotone was replaced by a cheap all- 
groove model of highly doubtful tone and 
worse effect upon our records. 
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Then one boy took it to coUege with 
him for the winter — by this time it was 
thought of as mainly a piece of junk, and 
to be sure, it looked it Sounded it, too. 
He needed something — anything — and this 
would do. X guess, come to think of it, he 
had the all-groove cartridge pal in, for 
aboat $10. (Bet it cost the service man 
all of 60c.) He fussed around with it n 
bit, but the machine just sounded worse 
and worse and he almost threw it out — 
only it wasn't his. 

So back it oame and last summer I went 
to a folk dance party and met up with the 
old beast once more, for what most cer- 
tainly appeared to be the very last time. 
In fact, the dance had to be cut short 
halfway through. The longer the old 360 
played, the more fuzzy and fainthearted 
did the sound become, until finally it was 
so dreadfully distorted we couldn't even 
catch the dance rhythms from it. Old piece 
of junk, said the kioLs. We ought to get a 
new one . . . and it was at that point that 
I bailed over (internally). Just let me 
look at it 6rat, I said. 

I took it home and turned it over to my 
competent assistant, Bay Prohaska, who 
knows a bit about electronics and hi-fi, 
which is more than some servicemen know. 
I was just dsmed well going to find out 
what was really wrong with that machine 
before it was junked for good. Isn't this 
what happens to virtually every old phono- 
graph, after a year, or three or ftvet Are 
they realVy just "worn out" ? Are the parts 
really gone, the resistors and capacitors 
shot or changed in value beyond practical 
repair? 

Could be. But, this time, I was going to 
find out. 

So we set 'er up in Ray's basement lab 
— and, allowing for the dismal cartridge, 
it sounded fine, at first. That is, it played, 
and seemed. not to have anything seriously 
wrong with it but just old age. Yet I re- 
membered that dance. I figured: it had 
been at least a half hour before the thing 
became really fuzzy. Would any service- 
man listen for that longt 

Bay already thought he koew the an- 
swer, and he turned out to be right. Sure 
enough, after a whole LP aide of a bat- 
tered "Sacre de Prin temps" (Bay's only 
record), the famoua Bussian fertility rite 
began to go askew. The thumps and bumps 
became fuxzy, the volume trailed off, dis- 
tortion rose to hundreds of per cents. That 
was it 

So — Ray opened the machine up, re- 
placed a leaky capacitor that was throwing 
a positive current at the tube grids — after 
warming up — also replaced a small resis- 
tor and both 35La tubes, for aafetyj -and 
put it all together again. Cost of parts 
$2.57. The thing worked like new. 

Except, of course, for the cartridge. We 
put in another Sonotone, twin of the origi- 
nal (what'U you bet it never was bad at 
all) and got us a diamond needle. But if 
it hadn't been for that, the proper repair 



cost, counting labor, would have been 
around $12 to $14. Bay threw in a few 
odds and ends of improvement while we 
were at it, and polished up the wood work, 
cleaned and lubricated the chancer — which 
still works like a charm. (I think it was 
a special V-M model, the type that doesn't 
shut off after the last record.) 

And, by golly, I now have what amounts 
to a brand new Columbia 360 table phono- 
graph. It sounds terrifiCj much better than 
I would have imagined it could. My point 
has been well proved, as far as this par- 
ticular six-year old is concerned. Its in- 
sidea are in general perfectly good; there 
is no audible deterioration. "The trouble 
was specific, in one particular part; it 
was not general debilitatdon, as most peo- 
ple expect and as dealers so often imply. 
Not out-of-date sound, either. Six years of 
ads have blown home hi-fi claims sky-high, 
but when you come down to earth, this 
Columbia 360 sounds just about ae good aa 
any comparable machine today and a lot 
better than some. 

Nope, It's not stereo. And as a matter 
of fact I was stupidly absent-minded in 
not installing a turnover stereo cartridge 
(hooked up mono) so that the kids could 
play any old record an it, from 78'8 to 
stereo T-iuehers. Maybe I'U do that later. 
But for a mono machine it's a bargin, at 
$121 

My conclusion: Servicing of component 
hi-fi is a problem almost anywhere and we 
could do better. But repairs on "ordinary" 
home phonographs are absolutely outrage- 
ous. It seems as though nine times out of 
ten, the way I hear it, aerrvice men care- 
fully and expensively replace parts that 
don't need replacing and fail to fix what 
is really wrong. Often they do more harm 
than good, as in the all-groove cartridge 
deal, above. I won't go very far on a limb 
here; my experience is not all-inclusive 
and I haven't the facts and figures. No 
doubt many repair men do fix the old ma- 
chines the way they ought to be fixed. Bat 
to date I haven't heard of any such happy 
occurrence, and my mistrust of such opera- 
tions is therefore prodigeous. 

Maybe the home machines are junky. 
Probably they are far lesS sturdy and re- 
liable than component parts. But, I hereby 
suggest, the junky innards and sleazy con- 
struction are less often the cause of final 
collapse than simply a series of ever-more- 
fuUle, ever-more-expensive wrong repairs, 
culminating in the inevitable "why don't 
you get rid of that piece of junk." 

2. Empire 98 

I am quite happy with my newest dis- 
covery iu the way of phono arms, the 
Audio-Empire 98' "Stereo/Balance." No 
discovery for the trade, of coarse, since 
the arm is well known already; but in 
terms of first-band satisfaction it has been 
a good discovery for ms, so far. I first saw 
this arm in action at last year's High 
Fidelity Show in New York. I've been 
using it for some time now, with a Shurc 
M3D cartridge in its detachable shell 

This is a current example of the type of 
arm that, to many people'^ utter amaze- 
ment, will "play uphill," and in the stereo 
age this is a valuable feature. The arm ia 
so balanced with its cajrtridge inatalled 
that yon may tip the turntable sidewise 
until loose objects slide downhill, yet the 
music plays on, never siissing a groove — in 
the case of the Empire 98 even at 2 or 3 
grams stylus force. Astonishing to watch, 
but also practical in all caaes where turu' 
tables are apt to be out of level, which 
is virtually always in most homes, unless 
{Continued on Tpage 44) 
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Mono Hi-Fi ... 
the experts say 
your Best Buy 
is EICO 



fM Tuner HRSOtt 
AM Tuner HFTMIt 
TM/AM Tuner HFTSnt 




lOOW Stereo Power Amplifier HFBS 
70W Stereo Power Amplifier HFa7 
im Stereo Power Ampilfter HFS6 



SpeaKer System WS3 
2-Way BoolistieK Speal^er Systems 
HTSb and HFSt 



Stereo Integrated Amplifier AF4tt 




• Exclusive advanced systematized ensineerlng 

• Lastest and finest quality parts 

• Eicluslve "Beginner-Tested" easy step-by- 
step Inttructlons 

• Exclutlve TRIPLI quality central 

• Eicluslve LIFETIME guarantee at nominal cost 
IN STOCK - Compare, then take home any EICO 
equipment — rignt "off the shelf"— from 1500 
nelgnborhood EICO dealers throughout the U. S, 
and Canada. 

HF81 Stereo Ampilfier'Preampilfier selects, 
amplifies, controls any stereo source & feeds it 
thru self-contained dual 14W amplifiers to a pair 
of speakers. Provides 28W monophanlcally. 
Sanged level controls, separate balance control, 
Independent bass and treble controls for each 
channel. Identical Williamson-type, oush-pull 
EL84 power amplifiers. "Eicellent"- SATURDAY 
REVIEW. "Outstanding . . . extremely versatile." 
- ELECTRONICS WORLD. Kit $69, 95. Wired 
)109.9S. Incl. cover. 

HF85 Stereo Preamplifier: Complete master 
stereo preampKfier-cantroi unit, self-powered. 
Distortion borders on unmeasurable. Level, bass, 
& treble controls independent for each channel 
or ganged for both channels. Inputs for phono, 
tape head, mike, AM, FM, & FM-mulliplex. One 
each auxiliary A & B input in each channel. 
"Extreme flexibility ... a bargain." — HI-FI 
REVIEW. Kit $39,35. Wired $64.95. Incl. cover. 
New HFB9 lOD-Watt Stereo Power Amplifier: 
Dual SOW highest quality power amplifiers. 200W 
peak power output. Uses superlative ultra-linear 
connected output transformers for undistorted 
response across the entire audio range at full 
power, assuring utmost clarity on full orchestra 
& organ. $0 db channel separation. IM distortion 
0.5% at lOOW; harmonic distortion less than 1% 
from 20-20,000 cos wilhln 1 db of lOOW. Kit 
J99.50. Wired <'39.50. 

HFa7 7D-Watl Stereo Fewer Amplifier. Dual 35W 
power amplifiers identical circuit-wise to the 
superb HFflQ, differing only In rating of the out- 
put transformers. IM distortion 1% at 70W; 
harmonic distortion less than 1% from 20-20,000 
cps within 1 db of 70W. Kit $74.95. Wired $114. 95. 
HF86 26-Watt Stereo Power Amp. Flawless repro- 
duction at modest price. KitH^. 35. Wired$74.9S. 



FM Tuner HFT90; Prewired, prealigned, tempera- 
ture-compensated "front end" is drift-free. Pre- 
wired exclusive precision evc-tronic® traveling 
tuning indicator. Sensitivity: 1.5 uv for 20 db 
Quieting; 2.5 uv for 30 db quieting, full limiting 
from 25 uv. IT bandwidth 2£0 kc at 6 db points. 
Both cathode follower & FM-multiplex stereo 
outputs, prevent otjsolescsncc. Very low distor- 
tion. "One of the best huys In high fidelity kits." 
- AUDIOCRAFT. Kit $39.95*. Wired $65.95'. 
Cover $3.95. "Less cover, F.E.T. Incl. 
AM Tuner HFT94: Matches HFT 90. Selects "hi-fi" 
wide (20-9000 cps @ -3 db) or weak-station 
narrow (20-5000 cps @ —3 db) bandpass. Tuned 
RF stage for high selectivity 4 sensitivity. Pre- 
cision eyc-tronic® tuning. "One of the best 
available." -HI-FI SYSTEMS. Kit $39.95- Wired 
$BS.9S. Incl. cover & F.E.T. 
New FM/AM Tuner HFT92 combines renowned 
EICO HFT90 FM Tuner with excellent AM tuning 
facilities. Kit $59.95. Wired $94.95. Incl. cover 
4 F,E.T, 

New AF-4 Economy Stereo integrated Amplifier 
provides clean 4W per channel or flW total out- 
put. Kit $36.95. Wired $64.95. Incl. cover & F.E.T 
HF12 Mono integrated Amplifier (not illus.): Com- 
plete "front end" facililies & true hi-fi perform- 
ance. 12W continuous, 25W peak. Kit $34.95. 
Wlreil $57.95. Incl. cover. 
New HFS3 3-Way Speaker System Semi-Kit com- 
plete with factory-built voneered plywood (4 
sides) cabinet. Bellows. suspension, full-inch ex- 
cursion 12" woofer (22 cps res.) 8" mid-range 
speaker with high Internal damping cone for 
smooth response, 3W cone tweeter. 2Vji cu. ft. 
ducted-port enclosure. System Q of '/2 for 
smoothest frequency 4 best transient response. 
32-14.000 cps clean, useful response. 16 ohms 
impedance. HWD: iew. 13'A", 14%". Un- 
finished birch $72.50. Walnut, mahogany or teak 
$87.50. 

New HFS5 2-Way Speaker System Semi-Kit com- 
plete with factory-built Vi' veneered plywood 
(4 sfdes^ cabinet. Bellows. suspension, excur- 
sion. 8" woofer (45 cps. res.). & 3W cone 
tweeter. IW cu. ft. ducted-port enclosure. Sys- 
tem Q of '/z for smoothest f/ea. a best transient 
resp. 45-14,000 cps clean, useful resp. 15 ohms. 



HWOi 24", I2V2", lOW. Unfinished $47.50. 
Walnut, mahogany or teak $59.50. 
HFS1 Bookshelf Speaker System complete with 
factory-built cabinet. Jensen 8" woofer, match- 
ing Jensen compression-driver exponential horn 
tweeter. Smooth clean bass; crisp extended 
highs. 70-12.000 cps range, 3 ohms. HWO: 23" 
X 11" X 9". Price $39.95. 
ItFS2 amnl-Olrectlonai Speaker System (not illus^ 
KWO: 36", 15Va", 11 "Fine for stereo" - 
MODERN HI-FI. Completely factory-built. Mahng- 
any or walnut $139.95. Slond $)44.9S. 
New Stereo Automatic Changer/Player: The first 
& only LUXURY unit at a popular price! New 
unique engineering advances no other unit can 
offer regardless of price: overall integrated 
design, published frequency response, stylus 
pressure precision-adjusted by factory, advanced 
design cartridge. Compact; 10%" x 13", Model 
1D07D; 0.7 mil diamond. 3 mil sapphire dual 
stylus - $59.75. Model 1007S: 0.7 mil & 3 mil 
sapphire - $49.75. Includes F.E.T. 



tShown in optional Furniture Wood Cabinet 
WE71: Unfinished Birch, $9. 95; Walnut or 
Mahogany, $T3.95. 

ttShown in optional Furniture Wood Cabinet 
WE70: Unfinished Birch, $8.95; Walnut or 
Mahogany, $12.50. 



A-3 I 

EICO, 33-00 N. Blvd., LLC. 1, 14. T. 1 
Show me bow to SAVE 50% on easy-to-bultcl ! 
top-qualKy Ht-FI. Send FREE catalog, Stereo Ki-F^ j 
Guide plus name of neighbDrfioDd EICO dealer, | 



Name 

Address.. 
City 



..Zone.. 



..State.. 



Listen to (he EICO Hour. WABC-FM, N.Y.,95.5 MC, 
Mon to Fri. 7:t5-S P.M., Sat. 11-12 P-M. AsK 
dealer about EICO's Stereo Records Bonus. 
© 1960 by EICO, 33-00 N. Blvd., L. i.C, 1, N.Y. 



AUDIO 



MARCH, I960 



IS 



www.americanradiohistorv.com 



EDITOR'S REVIEW 



LIGHT LISTENING 

Foii YKAKfi, readers liave been suggesting that wo 
I'ecognize the; importance of in-between" musie 
which does not fall rightly into either M. Canby's 
classical Record Retce or Mr. Robertson's Ja^/. ANn 
ALL THAT, but wc liavc never found the right man to 
do the job to om- satisfaction. But the resurgence of 
the stereo tape market, particularly in the tour-track 
7i/<.-ips reel-to-r(-cl field, has made this type of music 
more important to the listener than ever before. It is 
not the function of our record review columns to 
attempt coverage of every disc issued, particularly the 
45-rpm singles, but iliere are many of us who enjoy 
music in the lighter vein at times when neither 
Frescobaldi nor Prokofiev seem to suit our mood, and 
when Brubeck and Hampton seem a bit too noisy for 
relaxation. At sueh times, we just might enjoy show 
tunes or possibly a pot pourri of listenable music for 
incidental listening, as contrasted to "cidental" listen- 
ing—as described in these pages many years ago by 
an old friend, J. N. A. Hawkins. 

We feel that we were fortunate in securing the 
services of Chester Santon to cover this particular 
area of music, which appears under Light Listening 
begiuuing on page 10 of this issue. Predominantly, 
his reviews will be of four-track tapes, which are in 
practically every case paralleled by LP's, 

Mr. Santon is "well known to New York radio 
listeners — and o^-er the QXR network in upper New 
York State and in Connecticut and Massachusetts— 
for liis Sunday evening ' ' Adventures in Sound ' ' pro- 
gram which was on the air for several years, onl.y 
recently having been displaced by another progi'am 
with eonsiderahl.y less interest to most of us. lie has 
a particularly large following in the Seheneetady- 
Troy-Albany area, where he has been a guest speaker 
at meeting's of the Tri-City Hi-Fi Association on 
several occasions. We feel that we are fortunate in 
having Mr. Santon join us and trust that readers will 
welconic tliis additional musical coverage. 

SAN FRANCISCO HI-FI SHOW 

While our eoinments last month on the Los Angeles 
High Fidelity Show were not altogether complimen- 
tary, we were imabk^ — because of deadlines — to get in 
a few words about San Francisco's show. Perhaps, 
however, the contrast will not be as drastic whon 
separated bj' a month as it would have been if both 
had been covered on the same page. 

Jim Logan deserves a lot of credit for the layout 



of his exhibit area and for some of the other features 
of the San Francisco show, and although the situation 
was still far from ideal as regards acoustics, it must 
be admitted that the Cow Palace is better suited for 
a hi-fi show than the Pan-Paeifie Auditorium. To 
begin with, the ceiling — typical of a factory sawtooth 
roof — was lo\ver and did not serve as a concentrator 
for all the sound originating under it. The exhibits 
were in one of the side halls, and not in the cavernous 
main arena area of the Palace, which would undoubt- 
edly have been as objectionable as the Pan-Pacific. 
Booths were arranged in rows, separated by wide 
aisles, and each row of booths faced on its own aisle 
so there were no facing entrances from booths across 
the aisle from each other. The exceptions were on one 
end, w-here the wall booths were facing the entrances 
to the demonstrating booths, but those along the wall 
were not supposed to make any somid anyhow — 
although a few did, nevertheless. Then, too, all of the 
sound booths were roofed with fiberglass which de- 
creased the high-freciuency soimd radiation appreci- 
ably. True, there was a fairly high level of muffled 
sound in the aisles, but in the booths Ihem.sielvcs it was 
possible to obtain a fairly good demonstration without 
too much interference. It was not perfect, by far, but 
we fail to see how any arena show can do much better. 

Another innovation introduced by Mr. Logan was 
the provision of a nursery area for children — this 
feature alone must have saved exhibitors literally tons 
of literature- — where the kiddies cordd be parked and 
oitertained in a manner far more attractive to them 
than traipsing through the exhibits would have been. 
TV and radio personalities accustomed to entertaining 
children v.-ere on hand, and a registered nurse was in 
attendance at all times so parents could leave their 
offspring without a single worry. To these large points 
in favor of the S.F. show we must add that two large 
studios were available for recording aggregations who 
entertained the visitors, refreshments were conven- 
iently available and parking was free with no more 
than about 500 feet to walk from your car to the 
Palace. 

We feel lhat this was an excellent show, and that 
Mr. Logan deserves considerable credit for the way he 
carried it off. We won 't say it was perfect, but we 
have yet to see a perfect set-up for a hundred exhibi- 
tors to ereatc sound levels of 90 to 100 db in their 
own booths and still have the bootiis close enough for 
people to get from one to another without a block's 
walk. If anyone has ideas about how this can be done, 
we think the industry would be glad to hear about 
them. 



16 AUDIO • MAkCH, i960 



www.americanradiohistorv.com 



THE 
PHIFIFiiEINlC 






Here is more for the best of everything in quality record reproduction— the more that mal<es the difference! 
more output!... more channel separation!... more response... more record life! In short— more to enjoy because 
there's more quality for more listening pleasure. Without question, Pickering's Collectors' Series 380 is the 
finest— with more features and more flexibility than any other stereo pickup in the world. 

For example, the 380 is fully encapsulated in radiation-proof precious mu-metal for absolutely hum-free 
performance in any record player regardless of type— make— model. The only true way to judge a high fidelity 
component is to compare it with another. . .measure its performance with the most vital instrument of all.,, 
the ear. For— those who can hear the difference choose PICKERING*. 

COLLECTOPS' SERIES 380. Totally new and unique to high PRO-STANDARD SERIES 371. Now. the new and 

tidelily is the "Collectors' Ensemble". .. a complete quality "pick- reuolutionary PACt technique developed by 

up-package" (or reproduction of all records -stereo, micro- PICKERING hss effected ecoromies m 

groove 78's manufacture which permit a reduction m tne 

' price of the Pro. Standard Series... an industry 

OUTPUT: 15 mv per channel. CHANNELSEPARATION: 30-35 db. standard and the universal choice of professionals. 

FREQUENCY RESPONSE: + 2 db 20-20,000 cycles. SIGNAL TO Features fourcsil push-pull hum rejection circuit. 

NOISE RATIO; -65 db below reference. TRACKING FORCE; "A" ^,,^n..T <n i i <-ijAiuMri ccPAnATIDN' 7n.5>^ ^ 

type stylus-2.5 grams; "C- type stylus-3-7 grams. ^R^E^QUE^f^^^yTElpO^lk^TIo^^ 

Model 380E Collectors' Ensemble includes the Stanton Stereo "A" type stylus-2.5 grams; "C" type styI"s-4-7 grams. 

FLUXVALVE with 3 "V. GUARD" styli for stereo, microgrooue and . ., .. , „. , ,vv/ai v/c d r,,^,., «•»« in 

78 rpm records »60.0D Model 371A Mk 11 Stanton Stereo FLUXVALVE Pickup no* l^e-W 

Model 3B0A includes Stanton Stereo FLUXVALVE with D3807A Model 371C Mk II Stanton Stereo FLLIXVALVE Pickup now »24.00 

"■V-GUARD" stylus for transcription arms $34.50 Modal 196 Mk II UNIPOISE Arm with integrated Stanton Stereo 

Model 380C includes Stanton Stereo FLUXVALVE with D3807C FLUXVALVE Pickup now >4».3U 

"V-GUARD" stylus for auto-changer arms $29.85 

Only the Stanton Stereo FLUXVALVE FOR THOSE WHO^^^ CAN HEAR THE DIFFERENCE 
-features the safe, comfortable, easily I H 

replaceable stylus assembly. ^ v 

" PICKERING-f or more than a decade-the world's most experi- fujj^ ) I V 

enced manufacturer of high fidelity pickups. ..supplier lo the Vx.>— V ■ I 
recording industry. | .| 

tClCKERlNG AUTOMATED CBAFTSKANSUri- ^. O I HI r>l A 1 KU/l rUI ^MFU/VnUlf 

FuuxvALVE, -v-cuABD- •■T-ci>*.,DUN„o.^EPAc<T«, PICKERING & CO-, INC, PLAINVIEW, new YORK 
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Chemist Jack Wright developed the use of this X-ray fluorescence 
machine tor testing the concentration of preservatives in wood. Here 
he bombards a boring from a test teIejrfjpn'&'|>£ife,'\^/}Hii3i-r^ys.. 



This Bell Labs chemist is using a fast; new technique 
for measuring the concentration of fungus-killing preserva- 
tive in telephone poles. 

A boring frojn a test pole is bombarded with X-rays, 
The preservative— pentachlorophenol— converts some of 
the incoming X-rays to new ones of differtnt and charac- 
teristic wave length. These new rays are isolated and sent 
into a radiation connter which registers their intensity. The 
intensity in turn reveals the concentration of preservative. 

Bell Laboratories chettiists imust test thousands of wood 
specimens annually in their research to make telephone 
poles last longer. Seeking a faster test, they explored the 
possibility of X-ray Buorescence— a technique developed 
originally for metallurgy. For the first Urae, this techmqufi 
ivas applied to wood. Result: A wood specimen check in 
just two minutes— at least 15 times faster than before po^si* 
ijle with the cpiiveritional miGirpjchemlcai analysis. 

Bell Labs scientists must remain alert to nil ways of 
improving telephone service. They must create radically 
new technology or improve what already exists. Here, they 
devised a way to speed research in one of telephony's oldest 
and most important arts — that of wood preservation. 



Nature still grows the best telephone poles. There are over 21 rniliion 
wooden poles in the Bell System, They require no painting, scraping or 
cleaning; can be nailed, drilled, cut, sawed and climbed like no other 
material. Scientific wood preservation cuts telephone costs, conservee 
vaiuabie timbei* acres. 



BELL TELEPHONE LABORATORIES 

World Center of Communications Research and Oevelopmenl 




^-'f^liiaf jMTwk^Bffirjf Yt^ftT^ : ■ w- ■ - www amerlcanradlohlstorv com 



An Adjustable Power Supply 



JOHN P. W£NTWORTH = 



For the many applications requiring a readily controllable d.c. voltage, 
this simple power supply will provide the answer. Not automatically 
reguJated, the unit will provide voltages adjustable within close limits. 



MAXY ciifCLTiTS have lj(!Oii proposed 
£oi' a power supply with vanable 
output voltage, ranging- from a 
simple rcctiricr-potentiometei' combina- 
tion to the ingenious controlled rctitifior 
proposod by Pcsclrel.^- ■* However, the 
autlior lias uot scon to date a really 
simple ftircuit that will providi; con- 
tinuous variation of volt;t<re from maxi- 
muin all the way to zero, except for the 
primitive method employing a potenti- 
ometer in the output. The cireuit shown 
in Firj. 1 fills this gap. 

To nudei'stand the operation of tliis 
i:ircnit, consider the simplified diagram 
at (A) in Fig. 2. Alteruiiting \^oltages 
ISO dcg. out of phase are applied to the 
grid and plate of oaeh triode, so that, 
whenever the plat« of one .section is posi- 
tive, its grid is driven negative. If the 
<rrid drive is sufficient, the tube remains 
out off. On the other hand, when the grid 
is allowed to swing in the positive direc- 
tion, the plate is negative, and there is 
again no pliite conduction. Grid con- 
duction is held to an insignificant value, 
as the small pulse of grid current on 
each cycle charges the eoupling capaci- 




— AWAn 



'—JWMr-' 



(B) 



Fig. 2. Equivalent circuits of the power supply at (A) 

maximam output setting. 



zero output setting, and (B) 



* SoSl Key Boulevard, Arlington 1, Va. 

' S. S. Pcseliel, "Power .supply output 
voltage control." Undio ^- TV News, Oc- 
tober, 1948. 

' S. S. Pcscliel, "Novel cojitrolied recti- 
fier." lladio 4' '-fV \e>i)s, November, 194S. 

" Piaiik PI. Tooker, "The 'd.e. vari- 
volter'." Ifadio 4- TV News, April, 1958. 



tort; to maintjiiii the grid volt;ige below 
eut-olf during most of the cycle. The 
small pulse of charging current is sup- 
plied through a very liigh impedance, 
and does not produce a mcasureablc out- 
put voltage. 

Now suppose that n short cireuit is 
connected between the two grids, im 
shown at ( B ) in Fig. 2. If the rt'iiistanG<5s 
in this cireuit are properly proportioned, 
there wjll be no alternating voltage at 
the grids, and the triodes will operate 
continuously at y.cvn bias, producing a 
high direct voltage output. Jf, on the 
other hand, a finite resistance is eon- 
neeted between the two grids, the output 
voltage will be somewhere between the 
two extreines. Use of a rheostat, as in 
Fifj. 1, permits continuous variation in 
output. 

The optimum values for the circuit 




Fig. 1. Complete schematic of the variable power supply. 



components will depend on the type of 
tube used for the i-ectifier. l'~'or the sake 
of simplicity, it was decided to use tri- 
odcs, or triodc-fton nested tetrodes or 
pentodes, rather than to vorry about 
screen and suppressor connections. Of 
the many tubes that would bo .suitable 
for this application, including the 
6.\S7G and triode -connected 6L6's and 
S07's, the GAS7G was chosen by the 
author, in spite of its high price, for 
(he following reasons; 

1. The two triode sections rcquii-cd 
for a fuU-wave rectifier arc inehidcd 
in a single envelope. 

2. The zero-bias resistance is lower 
than that of the other tubes, leading 
one to e.vpect a higher nuiximum out- 
put voltage. 

3. The high cathode-heater voltage 
rating (300 volts) and the 6..^-volt 
heater voltage permit use of the fila- 
ment transformer winding to su))ply 
e.\:ternal loads, as well. However, the 
high heater drain of the 0AS7G {2.6 
amperes) reduces the current avail- 
able for other uses. 

Consideration might be given to tie 
use of a pair of 5AQ5's, with tlieir heat- 
ers supplied from the 5-volt winding 
usually provided in power transformers 
for the rectifier filament. 

The complele circuit, using a 6.A.S7G 
I'cctifier tube, is shown in Fif/. 1. If a 
different triode is chosen, R,, R;, lis. 
and J?, should be selected so that the tube 
will be fully out off when the rheostat is 
set at the zero position (maximum re- 
sistance). In general, the portion of the 
)>late voltage needed to be supplieil to 

(Continued on pU(/e i>0) 
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The Wood Panel That Talks 



ABRAHAM B. COHEN" 



A new loudspeaker system employs a heavy wood panel which is stiffly 
supported, but it reproduces low frequencies with a minimum of piston 
motion which results in low distortion and high electromagnetic efficiency. 



Fig. 2. Essential 
elements of the Bi- 
Phonic Coupler. 




IX MOniSRX LOUDSPEAKER AP^LICATIOX. 
the large packing crnte type of en- 
closure has given way to Uie "book- 
shelf" tj'pe. o£ system; the ■'higii-clTi- 
eieney'' driver has been superseded by 
the "low-ftffieieney" type; the complex 
ballfle has been replaeeJ )>y ;i. simple 
sealed box. AU these ehiinges have 
l)ronght lis to a new level of' (piiility— 
otherwise, despite size reduction, these 
small systems would not have been lu- 
cepted. There is ill ways room, lio\ve\-er, 
for further progress toward higher pla- 
toans of perfori'iiiinee. 

The speiikor system to he described 
in this article wiis designed with several 
goals in mind. First, of course, it was to 
set a new plateau both of acoustic per- 
formance subjectively and objectively. 
Second, it was to be mininaturized not 
only in aspect but in depth as well. 
Third, it was to overcome the preva- 
lently accepted philosophy that low fre- 
quencies do not have stereo directivity, 
and this was to be overcome by changing 
the pattern of radiation from liemisplicr- 



' PreiifUiit, Adv<f/ice/l AcnmrUs, Inc., 
67 E. Centre St., Nutley 10, N. J. 




fig. 1. The Bi-Phonic Coupler, measuring 
1 8 by 24 by 4V2 in. over-all. 
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ical contoured field (for the lows) to a 
beamed pattern so that low-frequency 
orientation would be as definitive as the 
higli-frcquene.y field. 

In the consummation of these objec- 
tives, we ari'ived at a final stnictnrc 
which apparently flies in the face of 
conventional loiid.^peaker design. The 
system is completely unbaffled, its vi- 
brating element is literally as stiff as a 
bofLrd, and as (lat as a pancake. This is, 
of sourse, a real far cry from the pveva- 
l(Mitlv popular, very loose, deep conical 
structure, in a tightly scaled box. In 
the early stages of the development of 
this speaker, the question wris asked, 
''What kind of ;i speaker is it and in 
what type of enclosm-e docs it operate?" 
The answer was very simple : it is 
neither a spealvor, nor an enclosure, and 
tliere it rested until it could be un- 
wrapped. W c- have now unwi'ap])ed it, 
and its design details are now available. 

Low Frequencies From Stiff Boards 

However, before we go into these de- 
tails, it would he worthwhile first to de- 
scribe the system in its completed form 
and to illustrate its new eharactcri.^tics 
as an acoustic radiator, which both 
mathematically and pbysieally sidd a 
new .spatial dimension even to niono- 
cli.annel reproduction. Now, lest this 
seem a "sales pitch," the author begs the 
rcider to reserve judgment until the 



teclmieal details are enlarged upon, at 
which time it will be recogniy.ed that 
this new dimension is literally one that 
can be measured by a ]:)hysical yard- 
stick. The best w.iy to describe the sys- 
tem, shown in Figs. I and 2, i.s to illus- 
trate its dil'L'crenees from eonveiitionfll 
sj-stems. The tj-pical deep compounded- 
pulp woofer coiie has l)cen replaced by 
n large 15 x 22 in. braced flat wooden 
panel, whieli is the main acoustic radia- 
tor. The "long throw'' — usually about 
y travel — excursion of the conven- 
tional low-efficiency woofer has been re- 
placed by only microscopic motion of 
tlie lai'gc I'adiation panel. The low level 
of electrical damping in tlie low-effi- 
ciency systems duo to the incomplete 
linkage between the voice coil current 
in the overhanging coil and the mag- 
netic gap has been replaced by the maxi- 
mum possible coil-to-magnetie-ftircuit 
coupling factor without loss of linearity 
since the radiating panel motion is .so 
niicroscopic in magnitude. The low level 
of acoustic radiation efTicieney, typical 
of a I2-jn. speaker with an effective pis- 
ton area of I't square inches, has been 
superseded by high acoustic radiation 
elBeiency of the ;^30 square inch flat 
panel i-adial.or. The closed sealed box has 
been replaced by a completely open 
fiamc ^^upporting the flat panel vibrat- 
ing structure, a completely unhaflled 
radiator. On this last item, we have \rith- 
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out fail been asked at every preview how 
it is possible to ;jct 30 eps response frojii 
811 »mb;i((le(l s})eaker. Tlie answei- comes 
iil'st in tlic listening, imd tlien in the 
mathenwitieal an;iiysis of the f:i'co radiat- 
ing syafceui, 

Low-Freqoency Musical InsirumenH 

On the matter of tile iiiathemnticnl 
treatment of tlie system we will in due 
time take it \ip in detail. There are, 
however, 'some interesting thoii^rhts thiit 
should be explored conecrning the man- 
ner in whieli low frequciicieK are oi'igi- 
nally produced by musical instruments 
themselves, and how the conventional 
londspeaker that is called npon to repro- 
duce these bass notes deviate so radi- 
cally in its philosophy of design. Con- 
sideration of thi.s problem led to the 
design principles behind the Bi-Phonic 
Coupler. 

If \Ve were to examine .some of these 
well recognized bass-produaing musical 
instruments ^ve would find that instead 
of producing sound by means of loosely 
suspended piston devices, they use 
tighly seeured wooden or metal panels, 
or tightly stretched mcnibraues. Sec- 
ondly, rather than being- "boxed in" de- 
vices with solid non-vibrating acoustic 
resti'rtining walls, they are eonipletely 
free radiators with no acoustic baffling 
or damping other than that provided by 
the acoustic radiation npon the driving 
System itself. NVe have in reference such 
instruments as the piano, the string fam- 
ily, and the percussion family, from 
where stem most of the orchestral bass 
notes. A beautiful example of those stiff 
plate, vnbufjlcd musical instruments is 
the grand piano where in the bn.^s end 
of the k(;yboard the acoustic spectrum 
goes down to 27.5 eps. 

In this discussion we should not think 
of the usual resonators of nnisieal in- 
struments as baffles. In our acoustic 
terminology, ))aflle is specifically meant 
to unply an acoustic deterrent to the 
destruction of the wavefront from one 
side of the loudsjieaker by the wavefront 
from the other side. In the ea.sc of the 
sealed hox, the piston rear wave is com- 
pletely imprisoned. In the vented box, 
the pison rear wave is anguhirlj- accler- 
crated in phase so that it emerges from 
the vent in phase with the front wave; 
front wave deterioration is thereby re- 
duced. In the true infinite baflle, com- 
plete front-to-back radiation .separation 
is olitained !>y the wall holding the 
speaker, with the piston radiating inde- 
pendently into the two "half space" 
areas on either side of the wall. These 
are baiKlefi in the true acoustic sense, and 
arc not primarily resonators. 

With thi.s simjile statement concerning 
acoustic baffling we may return to the 
case of the grand piano. The piano key- 
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board hammer strikes a stretched string 
causing it to vibrate at its fundamental 
fref(UL>ucy and its many harmonicas. N'ow 
we know that if the string were in open 
space it would not create much sound, 
any mow t.l«m does n tuning fork unlcs.'; 
brought in contact with some resonator 
de vice. lu the instance of the piano, the 
String that is struck is stretched tightly 
over two supports in direct communica- 
tion with the massive metal framf) that 
supports the wood sounding board in 
the body of the piano. The vibrations of 
the struck string energize the sounding 
board putting it into vibration with the 
string. It is this massive taut "dia- 
phragm" wiiieh radiates the sound w^avo 
originated by the struck string. jS'ow thii-) 
I'adiator is not a loosely suspended light 
diaphragm. It is practically an immo- 
bile pinned down wooden plate. It is not 
boxed in to prevent front to rear radia- 
tion. It is completely open to space on 
both sides, allowing both sides to radiate 
eipially. The radiated sound due to the 
mechanieal tlexing of l\m .ssounding 
boiU'd is not iropi'isoned on one .side — it 
is not boxed in, but free to r.adiate from 
t)oth .sides. In fact, the piano lid itself 
in its raised position, does more than 
just reflect the sound out to the listener. 
It is also sent into syiupathelio vibration 
by the sound hitting it from the sound- 
ing board ; it vibrates as !Ui independent 
panel (but in synchronism with the 
original note) eonipletely unrestrained 
on citlicr side : uiibafiled, unboxed, hut 
yet an el'licicnt low -frequency radiator. 

Tlio bfls.s viol is anotliei' instrument 
which roaches far dowi into the lower 
fiooustie spectrum, and deviates in son\e 
highly tliought-provoking" ways froM 
eonuuonly accepted '■'enclosure'' praetiee. 
It may at first glance seem that the body 
of the ba.ss violin is a resonated vented 
box. However, mathemntical analysis 
will show that the open "f" holes in 
the l)ody of the instiument arc far too 
small to resonate tlie large physical vol- 
ume of the instrument for the lowest fre- 
quencies it reproduces, .\pplyiiig the 
standard resonator fornuila, calculations 
will .show that the first cavity resonauco 
of instrument to be about an octave o.f 
inoi-(! higher than its first fundamental 
bass note. Even were the body volume 
and "f"' hole ai'eas compatible to reso- 
nate to the low frequencies, th<: body 
walls of the instrument iire themselves 
comparatively vibratilc, not at ail flex- 
ure free us is required by good standard 
acoustic ejiclosuve practice of ''.at least 
i-in. plywood, rigidly braced, or 'sand 
filled' walls." In short, the body of the 
linss violin is not primarily ei resonator; 
it is a driven (double) panel structure. 
The strings impart the vibrations to the 
bridge, which energizes the entire belly 
panel. The belly panel in turn transmits 



its vibration.s to the back panel via the 
.sound post which rigidly and mechani- 
cally couples the front to the hack, and 
via the surrounding belt of wood which 
holds the front and hack together. This 
reaults in both front and back of tlie 
instrument both being energized as sound 
radiators with very complicated phase 
relationships between thon. In eiTf<>et, 
thou, the ba.ss viol is essentially a doiibSe 
vibrating panel structure without any 
acoustic baltling to prevent front-to-rear 
wave eaiicellation. In addition to the ab- 
sence of any baffle structure, the vibrat- 
ing panel structure is itself a solid heavy 
rigully secured panel compared to its 
conventional loudspeaker counter])!u't. 
Despite its unbafjlcd condition, and the 
"infinitely" stiff suspension of its vibriit- 
ing panels, tlie bass violiu is produetivr; 
of t!ie most respected low fr(;queiicy 
notes ill the musical repertoire; yet its 
vibratilc parts appear practically immo- 
liile — wluin at the same ti)iic to repra- 
duee these not«s tlie (conventional loud- 
speaker eiiiphjys a boxed-up violently 
vilirating cleiiiCnt. 

It was primarily through a feeling 
that despite the profoundly excellent 
perforinanoe of some of our present 
loudspeaker structures, that reproduc- 
tion more nearly duplicate of the origi- 
nal could be obtained if our rcprodnenrs 
were theniselves built mor* nearly J'.ke 
Olir musical instniments, based on the 
above analysis. 

Stereo Advantage of Low-Fr&quency 
Dipole Operation 

From this study then, criifti^yl ike 
hniK ''Bi-Phonic Coupler." As wc ob- 
served in detail above, tiie essential char- 
actei'istic^ of tlu; low-frcqutMicy musical 
instrument is the («) heuvij, (b) rigidly 
suspended, (c) unbaffted vibratile paiHii. 
Of tli*sc three aspects of design, the nn- 
bafJIed eiiHracteristic jsromised to be ni-ost 
intriguing on the basi.s that the spatial 
radiation pattern from iiii unhalllcd 
source Ls not circular, but a "'figure 8" 
cosine function. As sbown in Fig. 'ii, ix 
completely baffled radiator produces es- 
sentially a hemispherical radiation pat- 
tern for low frequencies. Ilowcvei', when 
unbafflcd, a loudspeaker piston acts as a 
dipole radiator with charaeteristically 
doubled looped, or "figure S" pattern, 
even at, or shall we say especially at, 
low frequeiKiies. When this fact is as- 
similated, there will come tlie reali/iation 
that this latter condition is one that 
should be highly desii'able to ove,v<;onic 
the ".spread eagle" effect of Uw-lve- 
qiieney ambiguity in stereo reproduction. 

This low-frequency ambiguity has, OJE 
course, lieen put to use in creating stereo 
systems of the satellite or outboard 
speaker type where the direction of 
origin of the middle- and bigli-fvcqueucy 
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Ftg. 3. Whereos baffled pistoni produce hernispharleal low-frequency patterns (A), 
bofRed dlpole systems (B) produce directional fields Improving low-frequency 

orientation. 



components of the bass notes created an 
apparent aoarce for the basic low-fre- 
queney notes themselves- This system 
"works" because the low freqnenoies 
from bafSed speakers are so spherically 
diffused, that they are joined to the dis- 
embodied middle and higher frequencies 
in some other part of the room. These 
outboard stereo systems work, but there 
are profound problems of space phasing 
between the diffuse woofer radiation and 
the ■woofer harmonics originating else- 
where in the room. To overcoma these 
problems where space permits, com- 
pletely identical systems are used for 
both stereo channels. Though we may 
have overcome space phasing problems 
between component harmonics of low 
frequency tones we have not overcome 
the basic low-frequency ambiguity due 
to the hemispherical radiation and dif- 
fusion of lows from completely bafSed 
speaker systems. The unbaffled radiator, 
however, with its sharpened "figure 8" 
pattern for all frequencies. Id eluding the 
very lowest, may serve to eliminate this 
low-frequency directional ambigroity not 
only for stereo reproduction but for 
mono channel reproduction as well. 

Thus, for purposes stemming both 
from a desire to simulate more nearly 
the basic structural operation of bass- 
produoing instruments, and at the same 
time to gain a stereo directional advan- 
tage — the unbaiSed radiator approach 
was specified as one of the prime desigpi 
parameters. We were now faced with 
the problem of choosing the diaphragm 
structure itself, and the determination, 
of its size to produce the necessary bot- 
tom of acoustic response. 

Radiation Panel De«tgn 

The stfirting point of the diaphragm 
deagn lay in doing away with the fra- 
gile paper cone — such a device just does 
not exist in musical instruments — neither 
in terms of the paper pulp from which 
it is made, nor the shape of the struc- 



ture which it is given. Of course, the 
shape of the conventional cone is gov- 
erned by the simple faet that to give the 
paper strength and rigidity for large 
woofer excursions it just hiad to assume 
the deep conical shape. In fact, the more 
excessive the excursion of the dia- 
phragm, the deeper does the paper cone 
have to be to maintain its stability. As 
a matter of fact so prevalent is the 
break-up characteristic of conventional 
pulp diaphragms that many a commer- 
cial loudspeaker design as actually predi- 
cated upon lack of piston action, through 
which defection spectrum band separa- 
tion is obtained between high frequen- 
cies and low frequencies. This condition 
is iisually refesrred to as "mechanical 
crossover." Well, for obvious musical 
reasons, whereby a paper cone does not 
find existence, and from years of field 
experience with cone break up, the first 
step that had to he taken to return to 
basic musical acoustics seemed to call 
for retiring the paper cone. 

For both decor and musical instru- 
ment design the choice of the radiator 
construction was a wooden panel that 
would be both functional in a musical 
sense, and be intrinsically decorative so 
that it could take its place in the home 
without being hidden behind a grill 
cloth. From all considerations it seemed 
that a fiat wooden panel vibrator was 
called for since we could, through proper 
bracing, (such as the bass bar beneath 
the body of the violin) give the panel 
structuxal rigidity even though flat, and 
at the same time give it a musical in- 
strument type of finish. A step to be 
taken simultaneously with putting the 
paper cone out to pasture was one 
whereby the actual so\md reproducing 
element for all practical purposes would 
stand "still" while it is radiating, like 
the sounding board of the piano or ihc 
body panels of the bass violin, rather 
than flex back and forth over cQmpara- 
tively great distances as do the conven- 



tional loose cones when reproducing the 
bass tones. 

This much we did know, that no mat- 
ter how we redesigned the loudspeaker 
we weren't going to rewrite any of 
Mother Nature's laws of physics, we were 
only going to re-intexpret them to our 
better advantage. Now, this simply means 
that if tL 12-in. diaphragm has to trans- 
verse a given axial distance to produce a 
certain sound pressure at our ear drums, 
we can't simply say to the piston, "Stop 
vibrating, but mind you keep developing 
the same sound pressure at our ears." 
This would mean the rewriting of our 
acoustic laws, for which we arc as yet 
inadequately prepared. However, we can 
look at the diaphragm with the inten- ■ 
tion of iredesigning it so that even though 
its vibratile motion is decreased, its 
sound power output may still be re- 
tained. There is a standard formula in 
our art which, on the face of the prob- 
lem, makes it fairly simple to maintain a 
given fixed sound pressure at a distance 
as the siae of the vibrating piston 
changes. After some mathematical ma- 
nipulation, the final succinct and simple 
formula for the soundpower output in 
watts of a vibrating piston is given as 
P = r„oXiO'' where x is the piston dis- 
placement and is the mechanical re- 
sistance seen by the vibrating piston. 
This tells the simple story that the 
greater the piston displacement the more 
the power output; it also tells us that 
the greater the resistance seen by 
the diaphragm, the more power can be 
transferred from the diaphragm to the 
air load responsible for the resistance. 

Elaffle Conditions Affect Piston Radiation 

Now this radiation resistance is not a 
simply written quantity. It is a function 
of the size of the piston, the frequency 
of operation, and the condition of 
baffling. This relationship is shown in 
Fig. 4 for three general conditions : (A) 
where a piston is vibrating in the plane 
of an in&nite baffle, (B) where it is 
vibrating in an infinitely long tube with 
the piston terminating one end of the 
tube, and (C) where the piston is com- 
pletely unbaffled. Curve A is frequenUy 
seen in the literature, and equally as 
often applied ia practice. To clarify 
later discussion however, a few words 
about curve (B) in this figure would 
be germaine. While the values represent 
the resistive loading upoti a vibrating 
piston at the end of an infinitely long 
tube, it may be applied to any type of 
structure where the rear radiation of 
the piston is completely absorbed but 
where the front face of the piston is not 
integral with any other baffling surface 
sharing the same plane. Berauek^ says 



' Leo L. Beranek, "Aooiutici," pag« 103.' 
MeGraw HilL 
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on this point : "In many instances sound 
is radiated from a diaphragm whose 
rear is shielded from tJbe front side by 
a box or a tube. If the box does not ex- 
tend appreciably . beyond the edges pf 
the diaphragm, its performance may be 
estimated by comparison with that of 
a rigid piston placed in the end of a 
long tube." Somewhat later in the same 
reference,' "The magnitude of the front 
radiation impedance depends on whether 
the box is very large so that it ap- 
proaches an infljute ba£Be, or whether 
the box has a dimension of less than 7.6 
eubic feet ... in which case the radia- 
tion impedance is apprtiximately that 
of a piston in the end of a long tube." 
Similarly, Olson^ ". . . the radiation re- 
sistance for a vibrating piston in an 
infinite baffle is two times the radiation 
resistance of a vibrating piston located 
in the end of an infinite tube." 

Curve (C) of Fig. 4 is seldom eon- 
f routed in practice, for one hardly ever 
thinks of operating a speaker in an un- 
baffled condition. But this particular 
parameter is precisely the set of con- 
ditions with which we will be dealing in 
the direct explanation of the system. 

But before we get down to considei'- 
ing this new design in detwl, we must 
lay some groundwork by discussing 
some interesting facts concerning the 
first two conditions. Both of these situa- 
tions are relatively common in practice. 
Whenever a loudspeaker is mounted in 
a wall or in the face of a large cabinet 
where there is a large flat space coupled 
directly to the loudspeaker piston plane 
(and where there is no front to back 
radiation) then condition (A) holds. Tor 
a given si'.e of piston and for a given 
frequency we may readily find the radi- 
ation resistance into which the outward 
face of the piston work. It will be ob- 
served, for instance, that when the cir- 
cumference of the piston is equal to 
twice the wavelength being radiated, 
that the i-adiation resistance per unit 
area, curve (A), just about reaches the 
levelling off maximum of 42 ohms per 
square centimeter, above which fre- 
quency the radiation resistance remains 
fairly constant. "We are at present in- 
terested in the condition that prevails 
below this settling down plateau, since 
it is in this toboggan-slide area where 
most of our loudspeaker problems arise. 

For example, oonsider a 12-in. loud- 
speaker. We will stretch a point and 
credit this 12-in. speaker with a piston 
of 11-in. effective diameter. Now, put it 
into a true infinite baffle and feed it a 
signal which, from today's standards, we 
should expect it to really . reproduce. 

2 Ibid.., pages 216, 216. 

8 Harry P. Olson," Aoouslical Engineer- 
ing," page 98. D. Van Nostrand 1967 
edition. 
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Converting 40 cps into terms of wave- 
length in centimeters (C = V) we get 
860, and converting the 11-in. (effective) 
diameter piston to eiroumferenee in 
centimeters we get 87.6, so thai; the. cir- 
cumference/wavelength ratio becomes 
very nearly 0.102; this, in turn, yields 
a radiation resistance per square centi- 
meter of 0.210, considerably removed 
from the 42-ohin maximum 1 How can we 
raise it to a more optimum value? Sim- 
ply ( I) by increasing the speaker size to 
let us say 15 in. (with an effective piston 
, diameter of 14 in.). Proceeding through 
the same arithmetic as before for this 
new size of piston, again operating at 
40 cps we arrive at a £7/X ratio of 0 J3 
which yields a radiation resistance of 
0.378 ohms per sq. em. as against a value 
of 0.210 for the 11-in. piston. Noav, 
multiplying these unit values by the re- 
spective total areas of their pistons we 
get 0.378 XJtx (7x2.54)^ for the 15-in. 
speaker and 0.210 xnx (5.5x2.54)' for 
the 12-in. unit, the ratio of the two being 
2.8. In other words, the 15-in. unit pro- 
duces better lows than the 12-in. one be- 
cause the total radiation resistance that 
the former sees is close to three times 
as great as that seen by the latter. 

Now, lest it seem that we have dwelt 
too long on some of the simple facts con- 
cerning basic loudspeaker performance, 
we wish to explain that the design of 
the bi-phonic coupler is specifically based 
on modifications of the above type of 
analysis. We are concerned with de- 
termining the parameters of the design 
of an un baffled radiating panel which 
will provide the desired low-frequency 
response. A rider to this parameter is 
that the panel be of such a size that 
when reproducing the proper frequency 
at a desired sound pressure, the niotion 
of the panel be "reduced to a value that 
the hand can feel, but the eye not see. 
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Fig. 4. Radiation resistance for plitons 
in (A) infinite boffle, (B> small box, and 
(C) free space. 



This, of course, implies a completely "no 
throw" voice coil, in contrast to the 
'long throw," which leads to some in- 
teresting and important discussions con- 
cerning efficiency and transient response. 

But to continue our thesis concerning 
the unbaffled radiator, we have seen that 
a small sealed box is by no means an in- 
finite baffle in an acoustic-radiation 
sense. The radiation from the piston 
falls back and folds around the box, 
which completely alters the character of 
the load upon the diaphragm. Actually, 
for a given frequency below the transi- 
tion point where the piston circumfer- 
ence to wavelength ratio is less than 2 
(see Fig. 4) , the radiation impedance of 
the boxed piston is essentially half of 
that when placed in a true infinite baffle, 
v;ith essentially half of the radiated 
power of the latter. In the case of the 
smaU closed box, the piston radiates 
into a "full spherical" space of 4" ste- 
radians^ by diffracting around the box.. 
In the case of the true infinite baffle, the 
baffle divides space into two parts with 
the piston radiating into one of these 
"half spaces" while at the same time the 
baffle creates an image of the sound 
source placed within it to be re-radiated 
along with the original sound power thus 
doubling the total sound power, as 
against that obtained from the small box 
type of radiator. 

Unboffled Load Upon the Piston 

In full recognition of these baffle com- 
plications and eonflguiations, and fur- 
thermore whetted by the desire to 
sharpen the low-frequency radiation di- 
i-ectivity, we determined to free our- 
selves of the baffle problem entirely, and 
the only way to accomplish this was to 
provide a completely free-space piston 
vibrating without any baf9e restriction 
whatever. Now off hand, there should be 
a virile chorus of objections that such a 
system just cannot work, that doublet 
radiation would, immediately cancel oat 
all radiated power for those frequencies 
where the wavelength was lai^ com- 
pared to the piston size. Certainly, there 
are valid objections, but only insofar 
fis they mny he nnmerieally verified. The 
fact of the matter is that from the set 
of curves of Fig. 4, it is possible to put 
a straight edge along any one horizontal 
level indicating any desired unit radia- 
tion resistance value and pick off as at 
points (1), (2), and (3) the circum- 
ference- to -wavelength ratio for a piston 
in an infinite baffle, a second valne for 
one in a small box, and a third value for 
one completely onbaffled. Prom these 
values we could then determine, for a 
fixed frequency, a rising progression of 
different piston sizes to produce a given 
sound pressure for the conditions of in- 
finite baffling to no baffle at aU. 

{Continued on page 65) 
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Audio Engineering Society 

SEVENTH ANNUAL WESTERN CONVENTION AND EXHIBIT 



THE 19(30 Western Co4^v'EntioN o£ tlie Audio Enginctrint;' 
Society will he held Mavcli 8Mi to 11th at thi^. Alexandria 
Hotel," 210 \V(«t 5th Street, Los Angeles, Calif oniia. 
In iukiition to tht; piesentation ol the technical papers 
listed 1k-1o\v there will he the customary exhibit o£ prot'es- 
sioiiiil iiiidio equipiuent, silently displayed, allowing' cngi- 
necri to see and cvaluiite new methods and dcvicis under 
suitahle testing' conditions. 

A special attraetioii at the convention this year will be 
an exhibit of early sound and recording equipment. Tlie 
New Aimadeu Museum, run by Douglas Perham, has loaned 
the Sufiiety many Iiistorical pieces of equipment for display. 
Among them arc the first )nagnetic phonograph pickup;, 
one of the iirst aniplifier-loudipeaker combinations, made 
by Tcleuiegophone ;, an early Victor Hus Master's Voice disc 
ptionograph; and wliat is believed to be the first commercial 
radio broadcast microphone, a carbon luiit maimfactured by 
Western li^leetrie. In addition to these, there will be on 
display a very early Marconi loudspeaker, ftn Edisoii Gem 
recorder, and two mechiinical amplifiers designed for elec- 



trical application and which predate vacuum tul>es. Many 
other museum pieces have hum loaned for the exhibit by 
Ali^S meiiiber.s atud friends thro)igbo)it California. The 
entire display has been planned as a reprcvsentation of the 
periods aiid progress of the recording and rei^roduction of 
sound. 

In order io defray expenses, iherc will be a registration 
fee of $1.0(1 for meinbers and fjiS.I.IO for non-members. Upon 
registraticm, a lapel card will be issued which will admit 
holders to all exhibits and technical sessions. Vov non- 
members planning to attend the exhiljUs only, the admission 
fee will he $1.00f 

The symposium on Friday night, March l.lth, will be 
open to all previous registrants; free of chai'fre. There will 
be a $1.0U admission charge for all others. 

Registration opens at noon on Tuesday, March S, on the 
second floor of the Alexandria Hotel in time for the first 
session which begins at 1 ;30 p.m. Many of the forty papers 
hav'fi never been preseTited before and covin- tlu^ most i-eeent 
devdopmeuti; in the audio field. 



Tuesday, March 8. 

1:30 p.m. MAGNETIC RECORDING 

Walter T. Selsted, Ampei: Corp., <;iiair- 
man. 

A MolUcIiaiULel I^^s^ua^e If ab oratory 
Recorder. 

Ralph H. Sogg-e, Macraasync Mfg. Co. 
I.td. 

B^cent AcMevements In ICiE&ile-Bome 

Hagnetic Tape Recorders. 

Mark M. Siei'a, Ijockliecd Aircraft Corp, 
PrafesBional Recorder Sesi^, BoTvice, 

and Mainteiiaiice. 

James I. Stultz, Ampcx Corp. 
TUe Miil-Ucliamisl. Becordln^ for Maater- 

ine Pnrposss. 

Mort Fujii, George Rcliklau, and Johi\ 
McKnigJU, Ampex Corp. 
SynohrotiJzed Bepaiate Sound for the TV 
Tipe Recorder. 

Hoss H. Snyder, Ampex Corp. 



7:30 p.m. MAGNETIC AND DISC RE- 
CORDING. 

Ross H. Snyder, Ampex Corp., Clisir- 

Audio Uessag-e STn-thesis. 

IjOUV.s ^laoKenzie, MacKenzie liiteclron- 
ics, Inc- 

Kew TecluLiqaes in Miniature Recorders. 

Walter Stancil. Stancil Hoffman Corp. 
Tffa-TT^niTmi Peak Velocity CapabiUtieij of 

tlxe I>isc Record. 

J. W. Stafford. Westrex Corp. 
Tbo XSbb of 35-mm Sprocket-Type Ht&g- 

netic rilm In Recording- Pbonograph 

Masters. 

John G. Frayne and J, W. Stafford, 
Westrex (.orp. 
as-mm Sprocket-Iype Maffnetlc Pilm 
Compared with. One-Qxiarter Incli Mag- 
netic Tape. 

Frank G. Lennert and Jolm G. 
MciCnigtu, jVmnex Corp. 



Wednesday, March 9. 

9:30 a.m. STEREO AND MONOPHONHC 

REPRODUCTION. 

John Q. McKiiiBlit, Ampex Corp., Cnair- 
.rnan. 

Synclironoas Aadio-Visual display Tech- 
nlanea. 

John T. Mullin, Minnesota Mining & 
Mfg. Co. 

(Jftality Control Steraoplionlc Review 
EqiUpment. 

Pell ICrultschnitt. Capitol Records, Inc. 

Eliminating' tlie Stereo Seat. 

John Mosely, Audio Fidelity, Inc. 

Auditory Transmission of Information 
without Conscious Awaxeuess. 
Lawrence Zeitlin, Dunlap and Associ- 
ates, Inc. 



Ferfomtanoe Criteria ojid Sesig^ Consid- 
era:;ion for Iianffnafre Laboratory Sys- 
tems, 

K. I-I. Tavlor, DuKane Corp, 



1:30 p.m. AUDIO CIRCUITS. 

Mormaii ChLtlfin, Hughes Aircraft Co,, 
Cliaii-inai). 

Automatic Phasing' of Stereophonic Sle- 
nals. 

B, B, Bauer, A, A, Goldhevg. and G, D, 
PoUank, CBS Laboralories, 
Practical •Transform.erlesa Complenien- 
tarv Symmetry Audio Output Ampli- 
flers. 

W. F. Palmer and A, Finneault, Sylva- 

nia Elet^tric Products Co, 
A Siirnal-Biasln^ Output Transformerless 

Transistor Power Amplifier. 

Richai'd C, Hey.ser, California Institute 

of Technology. 
A IiOw distortion Volume Sxpander for 

Home Use. 

R, J. Matthys, Minneapolis Honeywell 
Ileeulator Conipa'ny. 
A Ifew Bias Method for Power AmpliflerB. 

Oeoi'ge Hrcttell, Anii^ex Corp. 



7:30 p.m. AWARDS BANQUET 
Thursday, March 10. 
I :30 p.m. LOUDSPEAKERS, ENCLO- 
SURES. AND ACOUSTIC DEVICES 

Dr. Vincent. Salmon, Stanford Research 

Institute, Chairman, 
Stereophonic Earphones. 

B, C Bauer, CBS L-.i-horatorie.*;. 
Au Electro-Pneumatic I^cudspeaker. 

John K. Hilllard, AUee Lfansiiig Csrp. 
£lectrostatic Earphones. 

WaUtr T. Selsled, Ampex Corp. 
A Ifew Extendecl-RaJi£re-8-Inch Loud- - 

speaker for Minimum Volume Enclo- 

sures, 

Edmond A. May, James B, Lansing 
Sound. 

A New High-Preauency Iioudspeaker. 

Enrl jrats<loka. University Loudspeak- 
er.s, Inc. 



7:30 p.m. STEREO BROADCASTING 
AND STUDIO INPUT SYSTEMS. 

Sidney P. Alder, Minnesota "Mini^ig & 
Mfgr. Co., Chairman. 
A Pldxlhle ComhlnA'tlcn 3-Chajmel Stereo 
Microphone and Rerecording' Console. 

Pliilii> C, Erhorn, Audiofax AK.sociates. 
Inc. 

J,-aoo-T> Compressor I^lmiter Expander. 

Donald F. Dlmon. Halex, Inc. 
Au Advanced Audio Console for W 

Broadcasting. 

Theodore B. Grenier, American Broad- 
casting Co. 



Modern Recording' Studio Technltiues. 

DeWitt F. Morris. United Recording 
Corp. 

Recording' Studio Control Room PacllltieB 
of Advanced Desi^. 

ililton T. Putnam, United Recoi'din^ 
Corp. 



Friday, March 1 I. 

9:30 a.m. ACOUSTICS, REVERBERA- 
TIONS AND AMBIOPHONIC TECH- 
NIQUES. 

Pell Kruttschnitt, Capitol Records. 
Chairman. 
Industrial Acoustics — A Survey. 

Dr. Vincont Salmon, Stanford Research 
Institute. 

The Unconventional Use of Conventional 
Materials to Oh tain Sigitly Desirahlo 
Results in Auditorium AcoiLStlcfi. 

Ludwig W. Scpmeyer, Systems Devel- 
opnient Corp. 
Practical Sound Reinforcement for 
Churches. 

Lauren Matson, Audio Consultant. 
Iioudspeaker Response In. Rooms. 

William B. Snow, ConsuUing li^nerineer. 



] :30 p.m. AUDIO MEASUREMENTS AND 
ANALYSIS. 

Ward Widener, Ampex Audio. Inc., 
Cliairman. 

Some Phenom.ena. of ITnderwater Acoustic 
Propagation. 

Dr. H. G. Ferris. HuRhes Aircraft Co. 
The Convergence Zone Effect in Aootlstlo 

Transmission in Seep Water. 

A Lubell, liughes Aii-craft Co. 
Use of Hlg'h-Speed Digital Computers for 

Ray Tracing of Underwater Acoustic 

Paths. 

Don A. ^iurijhy, I-Iuglie.s Aircraft Co. 
Acoustlo Instnunentation for Itfeasure- 
ments in the Minute-Man Missile Silo. 

D. N. Keast, Bolt Beranelc .ii; Newn^a)i, 
Inc. 

Precise Measurement of ^arffe Bynamlc 
RespouAe Characteristics of Passive and 
Active Audio Ifetwor^. 
David S. Cnclir.Tn. Hewlett-Packard Co. 

The Advantag'es of the Peak-Indicating 
Volume Meter Over the Standard ASA 
Movlng--CoH Volume Meter as Applied 
to Recording. 

Stephen I\ T<fn\nier. Gotham Audio De- 
velopment Corp. 



7:30 p.m. SYMPOSIUM (See note below) 

The Recording Industry — Its Past, Present 
and Future. 

Harry L. Bryant, 1-iadio fte<;ords, Tiic., 
Pres., j\.E.S. chairman. J£ 
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30-WATT STEREOPHONIC 
PREAMPLIFIER - AMPLIFIER 



L. 




129' 

Slightly Higher In the West 



THE 



240 



WITH TWO REVOLUTIONARY NEW KEATURES ( 1 ) Pilots exclusive Simpli- 
malic Test Pani-l — .N'osv you can balance your output tubes using your speaker system 
No need for any external motcis 
the sum of A 



as an indicator 

provides a center channel signal 



(2) Pilot's Stereo Plus — 



B — to solve ihc "liolc-in-thc-middlc" 
problem. Designed and cn.^incered to professional standards, the Pilot 240 includes 
these addilional f< a lures: 



4 Independent tone controls — Exclusive Pilot TroLoK mechan- 
ically locks the Bass controls together and the Treble controls 
together, at your option, to permit simultaneous (ganged) ad- 
justment of Bass and Treble for both channels. 
Three pairs of high level inputs for permanent simultaneous 
connection of FM-AM tuner, Multiplex Adapter and Tape Recorder. 
Two pairs of low level inputs for permanent connection of record 
changer and turntable. 

Non-shorting inputs throughout permit recording and playback 
using a permanently connected tape recorder without short cir- 
cuiting the tape recording signal, or the necessity for changing 
of plugs. 

Direct tape playback facilities are provided by connecting the 
tape head to one of the phono inputs, NARTB tape equalization 
Is provided at calibrated positions on the tone controls. 
Amplifier terminals permit you to connect a set of extension 
speakers in another room. Front panel Speaker switch con- 
veniently selects either the main or extension system, or both. 
Electronic Crossover feeds low frequencies to Channel A and 
high frequencies to Channel B for monophonic bi amplifier use. 
Loudness Switch modifies the frequency response for enhanced 
listening at low sound levels. 



Exclusive PILOT automatic shut-off switch enables the record 
changer, at your option, to turn off the complete system after 
the last record has played. 

Provides automatic cancellation of undesired vertical response 
of a stereo cartridge when playing a monophonic recording, with 
Mode switch set to Mono— and eliminates necessity for separate 
Stereo-Mono switch. 

11 Front Panel Controls — Input Selector, Mode (including 
Stereo Reverse), Dual TroLoK Tone Controls (Treble Channel A, 
Treble Channel B, Bass Channel A, Bass Channel B), Stereo 
Balance, Master Volume, Speakers, Automatic Shut-off, and 
Loudness. 

Specifications — Power Output: 30 watts total; 15 watts per 
channel, music power (in accordance with proposed IHFM 
standards). Sensitivity for full output: 3 mv for phono record 
changer, phono turntable; 110 mv for FM AM, multiplex, tape 
recorder. Harmonic Distortion: 1%. Hum and Noise: 80 db 
below full output. Frequency Response: =^1 db 20-20,000 cycles. 

Dramatic design — brushed-brass escutcheon with 24K gold- 
plated frame and heavy duty knobs. Supplied complete with 
black vinyl-clad steel enclosure. 

Price - $129.50 including enclosure. Slightly Higher In the We»t 



WRITE TODAY FOR THE COMPLETE PILOT STEREOPHONIC COMPONENT CATALOG 



PILOT RADIO CORPORATION . 37 04 36tli STREET . L. I. CITY 1. N. Y. 
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Hi-Fi System with a Roof 

Twenty-five ton stereo loudspeaker enclosure proves that its owner and designer prac- 
tices what he preaches— and ends up with superb sound and a truly magnificent decor. 



' jf^)^^ Ot" THE HIGH POINTS o£ ouv rcco.nt trip to the two 
•WM West Coiist hi-fl shows was an opportunity of seeing 
and healing the instnliatiou picluied o)i tlie cover, ■ 
Although we had already seen pictures, we are of the 
opinion that no sound installation can be jedged solely 
from photogi'aphs, so we just had to see and hear it. SivfiH 
we had committed ourselves to use the j)hoto on the coyer, 
of Audio, it was qnite, simple to "wangle an invitatioji. 
ley hegiri with, the house itselt is located on a hilltop in 
: Cowan Heights, a section of Santii Ana, California, with a 
270-deg. view which extends, iu one direction, to the islands 
■%ota& 25 miles offshore. The two-acre site prechidcs uext- 
d'oor ucighbors — always a disadvantage to dyed-in-the-wool 
hi-ft enthusiasts, of which gronp I)r, John K. Hilliard is 
practically a charter member. In his spare time iie i.s Vice 
President and Director of Advanced Engineering of. Altec 
Lansing Corporation, whose main offices and plant are 
located in nearby Anaheim. * 

The house, designed by aiehitects Eamherg & Lowrev, 
fits the location pei-fectly, and the living room i.s the center 
o£ attractioH — both to the eye jyid to the eai'. Dr. Hilliard 
planned the basic dimensions of the room, 30 feet across 
the fireplace wall, tapering down to 20 feet at tlie opposite 
end so as to have no parallel walls, The beam at the top of 
the fireplace is 20 feet high, while at the opposite end, 
some 40 feet l)aek, it is only 16 feet high, thi^s continuing 
the non -parallel configm'ation. The fireplace-loudspeaker 
cttclosure structure eoutuins 23 fans of atone, with each 





ten irvMss 



isjjciier section comprising 300 cubic feet. The "grille cloth"' 
extends Efoui floor to oijiling- aYid is pale gray Belgian linen, 
the .same as the drapcrie-s in the room. The size of the 
speaker gjilles completely eliminates the feeling that there „: 
are two loudspeakers — one of the deteri'eiif^ to good stoj'eor 
tisti^ning, for if you (iim see two speakers, you can hear two. 
and they do not blend into a wall of sound as a good stereo 
sjfstcm should. No trace of this sensation is felt when listen- 
ing' to this System. 

TIk; interioi' of eadi enclosure is 4 feet square by about , 
IS -feet high, giving an almost true infinite baffle. The 
drawing above shows the internal arrangement, wliile tlie 
photo at the loft shows the ph\\sical appearance ot' the 
speaker panel. Each channel consists of two AJteo S03B 
low-frequency drivers, one Altec 802D high-frecjuency <!river 
oil a 611B .se*!toi!il honi with a 500-eps crossover, tijgether 
witli an N-5D0D network. The electronic coinplemcnt con- 
.*iisls of Aitee AM>A stereo preamp, 345A stereo pon'er am- 
plilier, and 30(5A AM-FM tnner, an Ainpex 960 tape repro- 
ducer, a GaiTard 301 turntable, and a Pickering 196 
tJnipoise arm and f^luxvalve. All of these units are installed 
in a closet at (he left side of the room. Iji addition, five 
Altec 40SA speakers driven by a ijionQi^&ODic Altec 355A 
amplifier are located in the lanaij wrlffihop/ ■and: Iwdrooms 
for "ordinary" listening. 

The superb j'eproduct ion frortt this '"unmioped" .stereo 
.systeiu has been beard by a, number of local and distant 
architects of tine homes, notable among them being Frank 
Lloyd "Wriglit, Ji\, wlio presently is designing siniilar sys- 
tems in several homes for his clients. Unlike the proverbial 
cobbler who has holes in bis shoes. Dr. Hilliard — in the 
high fidelity business — has the keat, -pQSi^|t(j"iy^t<fla; 



own hom& 
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► ISTY AROUND THE WORLD! 

S O TSr Y 

C-37A 

CONDENSER 



sion 





MICROPHONE 




CP-2 POWER SUPPLY 

Custom malchod (o each microphone 



Designed to meet exacting professional standards where 
utmost performance, dependabiftty and ffdefity is essential. 
The exceptionaliiy smooth frequency response of 20—20,000 
GPS* is completely free of resonant peaks and dips, 

Uni-directfidH^ilJffitind omni-dfrectiona Maximum front to bach sensi- 
tivity of ntmretttan 15 db provides Unequalled Cardip^c^^pattern. 
Ouitpul im'p«.daince ! 2.00 ohms balanced 

Output Level ; Uni dtreetional -50 db 

Omni'directlonal -52 db 

• Actual anechoid response curve aryd descriplive j 
: hrpcft^/V iOfroilahU Upon roquAit > 



S O isr Y CR-4 

RADIO Wireless MICROPHONE 

The Sony model CR4 is a complete professional wfreless 
microphone with an all-transistor FM transmitter, a dynamrc 
lavalier microphone and an 8-tube FM receiver. 



TRANSMirreft 

• S*lt |F4rK<'«<' willf 2 {ii«>p«it*iv* mintstiire 

■ Det>c>(>b)e tmxlt dyivxnlt (nicropnoAC 

:■ Can be held, used a lavsllei, or co<>c»iil»d „ 
Flexible, detechable antenna 

■ No fee liceftM Is lequireD, 



• SRiaM::jtjtt!<a4!t)2titw«lghUvary attitttive 
(M d.4itK'«»«" 

, (e.fea'cev ' • ' • 

• MMir- Unlit tf«)-ri«{Ktfy4~MBliag 

cantfol. 



Aearof* frQtictiii9d dealer In U.S. wrilti t 

SUPERSCOPE, INC., Audio Elecffonics Divislon/Suri Volley, Colifqrnia., 



SUPEftSCOPE 



JNCORfOftATE^ 
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Maintaining Frequency Response 

in Recorders 

If you are not satisfied with the frequency response you are getting from your tape re- 
corder, this article may tell you why and it may also tell you what you can do to correct it. 

HERMAN BURSTEIN^^ 
IN TWO PARTS— PART 1 




As IS v.ar.Ai, in (riseussious nf i'n>- 
(jucnfry ro.sponsc, wc are eoneornwl 
witli response that i.> siiiooth, full 
at flic low cud, and uiaintuiued sulwtiiu- 
tinlly t(i th(? upper liiuH of tlu^ audio 
Mugi' — iit least to .12,000 ('ps aud prefcr- 
ahly to 15,000. In the ease of tape re- 
cordins; and playhaek, the greatest i)roh- 
ieiii IS to pres(M'Ve the liig'h frecjuencies, 
ilud so it is this particular Ji.speet of:' the 
suhji'cl oi frequency I'esponse tliat vill 
figure hirgcsst in the followinf^- diseu.s- 
sion. l'i'(rservatiori of the upper audio 
ranye is rehitively Jiiore difficult in tape 
recorders than with other olenieuls of ah 
iindiii systeui. This is particularly true 
when tape .speed is 7.0 ips or less. 

Wliih; a tape machine may perl'oriu 
well initially, its frequency response may 



' :2i!0 Twin Lane TS., WanUifih, N.Y. 




Fig. 1 , Ercsion of the gap of a tape head 
due to obrasive action of the tape. 



deteriorate with ag'c?, u.se, or mishap. 
Maint.iining frequeney response as it 
.should and can be requires care lUi the 
owner's pai't. On the other hand, fre- 
queney response of a tape isiacliiiie nuiy 
not initially be all that it should be. 
Al<!rt to this possibility, the puixihaser 
is ii\ a position to ri^joet a pfiroicular 
model or a particular uuit of li giveii 
model that cannot deliver a desired 
standard of performance. Througii eoni- 
prehensittn of the various factors that 
enter into a tape machine's fref|ueney 
response, the prospective pnrdiascr or 
the present owner maximizes his chances 
of obtaining suitahh; frequcnc}' re- 
spouse. 

At the same tune, one obtains very 
little for nothing in the eleetroiiies 



realm. When maximizing frequency re- 
sponse in the .sense of extending the 
range to l.'i.OOO cps nr so, sacrifices may 
lie required with respect to distortion, 
signai'to-noise ratio, or both. Accord- 
ingly, the proldeni mfly he of finding a 
suitable compromise among conflictinj? 
considerations, najftely treble response, 
di.stortion, and noise. 

Tape Speed 

Frequciiey resj)07is(i is closely a.ssoei- 
ated -with tape .speed. In recording, cer- 
tain losses occur that increase with fre- 
quency, and the slower the tape speed 
the greater the loss at any gi^'en fre- 
quency. In playback, there are lo.sses as- 
sociated with the pl.ayhack head that 
similarly iu(!rease ■vvilh frequency and 
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Between this adjustable baffle and 
its mate below, both directing sound 
from matched 1" speakers, 
is the most unique stereo 
tape system on the market. 
It's just one single piece 
(only the lid comes off) that 
lets you enjoy all the benefits 
of stereo sound. Records 
stereo live, from records, or 
off-the-air; plays new 

4-track and earlier tapes. 
This marvel is the 
New Ampex Monitor970 
Stereo Recorder/ Player 
from the world leader 
in the field of magnetic 
recording. This new unit has 
separate record and playback 
pre-amps, dual -channel ampli- 
fier; operates at two speeds, 
3% and7y2 ips.; can record 
sound on sound, monitor what 
you record as you're actually 
recording it. The price for the 
complete unit with its own gray 
luggage case is just $750, and you can 
buy it on convenient budget terms. 



^i^tO AH PCX A.U OrO C 0 M PA MY 
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Fig. 3. Winding 
the tape directly 
from reel to reel 
can reduce heod 
vveor during re- 
wmdirtg. 



become more acute as speed is reduced. 

For some time it has been possible at 
7.5 ips to Bckieve results consistent Avith 
the concept of high fidelity — namely, re- 
.sponso. extending to 15,000 eps or at 
least to 12,000 cps. Qnite recently, it has 
appeared feasible to reach out to 12,000 
eps or better at 3.75 ips as well, and 
even 1.875 speed has been gaining a 
place in home use. While it niay be ade- 
qoate l*or moderate quality reprodnetioa 
of the voice aiid some forms of bnek- 
groxmd music, as yet this last speed is 
incjipable of high fidelity perforin an ce. 
Nevertheless, considering tlio constant 
progress that takes place in the tape 
art, it is eonceivalile that not too many 
years from now it will be possible to 
have high fidelity at 1.S75 ips. At snch 
a time the 15/1§ ips might then, plajf 
the role of a secondary speed where re- 
sults of only moderate quality are re^ 
quired. Returning to the present, it may 
ho said that nothing less than 3,75 ips 
is compatible with a first-rate home 
music system, and that to be really sure 
of good results it is still necessary to 
operate at 7^5 ips. 

' Htoact Lo«sec 



losses are of two kinds: (1) 
'■'^frequency-dependent and (2) speed-de- 
pendent. Frequency-dependent losses 
have nothing to do with tape speed and 
are electrical in nature. Spc(!iftcally, they 
are eddy current and hysteresis losses, 
■which have to do with the eonstraotion 
and material of the head, jind they iii- 
crease with frequency. In mcderu heads, 
these losees are very small within the 
audio raiigc and may be left out of the 
following discussion. 

The principal head loss is due to gap 
width of the playback head and varies 
iiiverscly with tape speed. The narrower 
the gap, the higher is the maximum fre- 
<J«ency that the head is cQpaWe of re-; 
prodnolng. As a- rough approximation, 
ol\e oan use the following formula to 
estimate the upper response limit of a 
playback head : >^ 

where / is the approsimate upper fre- 
quency limit in cps, S is tape speed in 



inches per second, and G is the physical 
gap of the head, in inch es^ as specified 
by the manufacturer. 

To illustrate, asj.sume that tape speed 
is 7.5 ips atid the gap of the playback 
head is .000'25 in. according to its manu- 
facturer. Then f = 7.5/(2 y .00025)= 15,- 
000 cps. At a tape speed of 3.75 ips, 
however, the upper response limit for 
this head woald be only about 7300 ops. 
It is therefore apparent why gaps con- 
siderably narroYfei' than .00025 ii3. — 
herett^OT^ wWiely used iu machines of 













i- ' 







fig, 4. Meohing oi ozimuth alignment. 

good quality — -are required [S extended 
I'Gsponse is to 1)0 achieved at 3,76 ips. 
The newer luMids hnvi'. gap.* in tlie vicin- 
ity of .0001 in. Inserting tliis value into 
tlie above fornmla, with .speed at 3.75 
ips, the upper response liiiiit appears to 
be 18,760 cps. This h the feasible fe- 
spouse pliv/bach. In recording there 
are very serious losses that make it dif- 
ficult to maintaijt thi& kind of irc^ble; X^- 
spouse at 3,75 ips. 

: It; should; he iiofod that the pbysienl 
gap Ls not the same thing as the mag- 
netic gap. The above formula takes into 
account that in a" well-made- head the 
ruagnctic gap tends to be about ].0 per 
cent wider than the physical gap. How- 
ever, in a poorly constructed head, 
where the gap is not extremely straight 
and sharply defined, the magnetic gap 
may be considerably more than 10 per 
cent in excess of the physical gap, so 
that the upper response linyit is cor- 
respeudiiigly lower than indicated by the 
formula. As a result, iL is quite possible 
that a head with an advertised gap of 
.0001 in. may afford better treble re- 
sponse thau another head with an adver- 
tised gap of ,00009 in., or 90 micro- 
inches. 

While a head ma,y initially have a gap.; 



suffleiently ntirrow and linear for good 
treble response at the speed in use, the 
gap may widen due to bead wear and 
thereby cause a noticeable fall-off in re- 
production of high frequencies. The 
rapidity and extent of bead weaj" depend 
upoji tha fotlowmg factors: 

.S^^d CansiructioH. Laminated 
hp6a)i./gfin^lly wear better than non- 
lafifftifife^ ones. 

2. Smoothness of the Tape. Depend- 
ing upon the brand and quality of the 
tape and therefore upon the extent to 
which the tape has been lubricated and 
polished, head wear will vniy. Figure 1 
sfig^esta the nature of head wear due to 
abrasive action of the tape; for visuft) 
clarity, tlie elTeet of abrasive action has 
been exaggerated in the drawing. 

3. Tressure of the Tape Against the 
Head. For good treble response it is im- 
portant that the tape and the heads 
iiiaintain intimate contact. However, the 
pressure required for close contpdtxjre^ 
suits in friction as the tape joov^ past 
the hcfads. Thus the pressure should be 
just enough to maintain good contact 
and no more. The reels /t;»i<it to pull the 
tape in opposite directions, so that the 
tape is held more or less taut against 

'■'Wtt fte»(lb>, fts illuEti'ated in Fig, 2. JCbis 
is: the sftheme geaci'ally .employed! iii 
semi-professional and professional tape 
recorders to achieve clttsc contact be- 
tween the tape and the heads. Excessive 
pressure can result from ejwccssive back 
tcnsioti exerted on the tape hy the sup- 
ply and takenp reels. There is usually 
pro\'ision for adjusting back tension. 

^ost l\ome machines j'ely on pressure 
pads to obtain firm eontact between the 
tape' and tbe heads, because the path 
followed by ithfi ta-pe does not assitte 
such contact. If the pressure pad holder? 
is improperly adjusted, head wca^-Miay 
take place at an excessive rate. 

On the other hand, it sometimes hap- 
pens that a bi-and new head will offer 
improved treble response after a »nod- 
erate period of wear. What happens is. 
that the head "wears down to the poiat 
wiierc the gap is narrov?e^. But even, 
tuftUy the gap will begin to widen vMi 
increased wear and high-frequency re- 
sponse will deteriorate. 
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The Viking StereO^mpact 




SMALLER, 

designed for 
furniture mounting 

Big - VERY BIG - 
in stereo 
performance. 



In the Stereo-Compact, Viking offers for the first time, all the performance 
capabilities of the famous 85 deck, plus integrated stereo recording amplifiers. 
Amplifiers arc the equivalent of the new RA72 Record Amplifiers, with 
VU-meter level indicators and "hot-spot" erase and record bias peaking adjust- 
ments. Front of panel selector provides for selection of stereo, monaural, or 
sound-on-sound (cross channel) recording modes. 

The Stereo-Compact provides amplifiers for recording only. Utilizes the 
music system stereo preamplifier for playback and monitoring during recording. 

Available in quarter-track recording model with exclusive wide-gap record 
head and short-gap play heads. (Ask for the Viking Stereo-Compact KMQ.) 

Available with half-track erase and record heads and short-gap quarter- 
track play heads. (Ask for the Stereo-Compact ESQ.) 

Both models employ high performance lamhiated heaih and feature head 
shift for use with either half-track or quarter-track tapes. 

The pcrfecf memory foi your vtusic systevi-. Sold through high fidelit y dealers. 
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OEOSEE OF MSALIONMENT EXAGGHATED 
FO> VISUAl OARnY 




Fig. 6. Relative misallgnmen* of the gaps 
of a stereo head. 

4. Manner in Which the Tape is 
Wound and Bewound. When the tape is 
wound rapidly in the forward or reverse 
direction, some machiaea "lift" the tape 
slightly away from the heads. Many, 
possibly most, home machines fail to 
space the tape away from the beads 
during rapid wind and rewind, thereby 
causing appredable head wear, perhaps 
more wear than, occurs during normal 
record and playback. To avoid this un.- 
neeessary h^ad wear, it is generally pos- 
sible to wind the tape directly from one 
reel to the other without going past the 
heads, as illustrated in Fig. 3. It is 
merely necessary to lift the tape out of 
its normal path past the heads — ■usually 
a guide slot — and allow it to take the 
shortest path between reels. The possible 
disadvantage of this procedure is that 
the tape may not be wound as smoothly 
as if it were foUowtng its normal path. 

5. Care of the Heads. Head wear can 
be minimized through suitable care, 
which includes regular cleaning of the 
heads to remove accumulated tape o>dde, 
and the. application of lubricants to 
minimize friction between the heads and 
the tape. Once the gap- of the playback- 
head has widened appreciably, nothing 
can he done except to replace the head, 
which is a good deal more costly than 
preventive maintenance. The gap does 
not have to widen very mnch before the 
head becomes unable to reproduce high 
frequencies. To illustrate, a gap of 
.0001 iu. permits response to 18,750 ops 
at the 3.75 ips speed. If the gap widens 
by just one ten-thousandth of an inch, 
the upper response limit is reduced to 
9375 cps at 3.76 ips, which is too low 
for high-fidelity purposes. 

Aztmirth Alignmant 

Improper azimuth alignment is one 
of the most common reasons for inade- 
quate treble response. The gap of a cor- 
rectly aligned head forms an angle of 
exactly 90 deg. with respect to the 
length of the tape, as shown in Fig. 4. 
If the angle differs from 90 d^., how- 
ever slightly, there are losses that in- 
crease with frequency. Por a given de- 
gree of misalignment, the loss at any 
given frequency goes up as tape speed 
is reduced. On the other hand, the nar- 
rower the track — for example a half- 
track recording compared with a f uU- 
traok one, or a four-track stereo tape 
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conipurea with a two-tmck one — the 
proportionately smaller are the azimuth 

losses. 

The foregoing assumes that difEerent 
heads are used for recording and play- 
back. If the same head is employed for 
both modes of operation, the azimuth 
error cancels. However, when a mis- 
aligned record-playback head is used to 
play a conmxerdal recorded tape, then 
treble response of course suffers. 

Figure 5 shows how severe the losses 
due to azimuth misalignment can be. 
The curve shows the drop in response 
at 7500 cps for varjous degrees of mis- 
nlignment when a half-track head is em- 
ployed at 7.5 ips. It may be seen that 
misalignment of one half of 1 degree 
reduces output by more than 17 db 
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Fig. 7. Separation loMes when recording 
fr«quenclei of 7500 and 750 cps at 
7.5 Ips. 



under the stated conditions. If the fre- 
quency were greater than 7500 cps, if 
the tape speed were reduced, or if the 
track width were increased, the losses 
would be greater. 

In the case of stereo heads, it is im- 
portant to realize that it is possible for 
the two gaps to be out of alignment 
with each other, as shown in Fig. 6. 
Ideally, the two gaps should be in a per- 
fectly straight line. If they are not, as 
sometimes happens, then it is not pos- 
sible to obtain correct azimuth alignment 
on both tracks. Aligning one gap auto- 
matically throws the other gap out of 
alignment. Else one has to find a com- 
promise position where both tracks are 
equally affected. The best solution is to 
replace the head, unless the degree of 
misalignment is so slight as not to out 
response more than two or three db at 
the upper end of the audio range. 

As stated before, the effect of aairnuth 
misalignment decreases as track width 
is reduced. Hence four-track stereo 
heads have an advantage over two-track 
heads, because for a given d^ree of 
misalignment between gaps the effect 
upon treble response will be less with 
four-track heads. 



Tape^o-Head Contact 

Intimate contact between the tape and 
the heads is vital to preservation of 
high-frequency response. Failure of the 
tape to hug the heads may be due to 
various factors; inadequate pressure 
when pressure pads are used; inade- 
quate tension when pads are not used; 
accumulation of tape o:side on the heads. 

Losses due to separation of the tape 
and the heads can occur in recording as 
well as playback, although they are 
generally more severe in playback. Fig- 
ure 7 shows the losses at 7500 cps and 
750 cps for. various amounts of separa- 
tion in recording at 7S ips. The curve 
for 7500 cps shows that separation of 
about 0.4 thousandths of an inch, which 
can occur due to accumulation of tape 
oxide on the record head, will reduce the 
recorded level to about one-tenth of the 
level in the case of perfect tape-to-head 
contact — a loss of 20 db. The curve for 
750 ops exhibits considerably smaller, 
but nevertheless substantial, losses. At 
frequencies above 7500 cpa, the losses 
would be much greater than indicated in 
Fig. 7. 

Figure 8 shows the separation losses 
for a playback head. Here it may he 
seen that at 7500 ops at a speed of 7.6 
ips a separation of OJ. thousandth of 
an inch reduces the signal to about one- 
fourth of its potential level, a loss of 
12 db, compared with a loss of about 6 
db in recording for the same amount of 
separation. If the same head is used in 
recording and playback, and if separa- 
tion is .0001 in. at both modes, then a 
loss of 18 db altogether can occur at 
7500 cps. 

The moral is clear. Heads must be 
regularly cleaned every few hours to re- 
move tape oxide. To he on the safe side, 
cleaning should take place before every 
recording or playback session. In addi- 
tion, at suitable intervals, the machine 
should be cheeked to ascertain that tape 
tension is correct or that pressure pad 
holders are properly adjusted. 
TO BE CONTINUED 
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Fig. 8. Separation losses when reproduc- 
ing frequencies of 7500 and 750 cps at 
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3 SPEEDS: 7 'A: 3%: & 1% IPS 



DIGITAL TAPE FOOTAGE COUNTER 



77, IPS 



FREQ, RESP. 30-20,000 CPS 



WOW AND FLUTTER .1% SIG TO NOISE R-55 DB 



SOUND-ON-SOUND RECORDING EFFECTS ■ MONITORING ON ALL TRACKS 



STEREO & MONAURAL INPUTS & OUTPUTS FOR TAPE DECK OPERATION 



REMOTE CONTROL (opt.) AKUSTOMAT (VOICE OPERATED) (oDt.) 



AUTOMATIC TAPE STOPS, NO RUN-OFF ■HYSTERESIS SYNCHRONOUS MOTOR 



UHER 



3 CHANNEL STERED 



THE UHER STEREO RECORD III • (niuslrated above and below) 

4 TRACK • STEREO RECORD / STEREO PLAYBACK 



THANK YOU! 

Extremely heavy demand by knowledgeable 
tope enfhusiosts for the Uher Stereo Record 
III resulted in a temporary short supply. We 
appreciate the patience you displayed and 
are happy to advise that the Uher Stereo 
Record III mo/ now be seen and heard at 
your nearest dealer. 



AMPLIFIERS AND SPEAKERS 
IN ATTRACTIVE CARRYING CASE 
W;*fi 2 Dynam\c Microphones 



«399!io 



WRITE DepK A-3 tot deicrlptivc [rloralur^ ond name ncorost /ranchised deal 



WARREN WEISS ASSOCIATES, Sole U, S. Agent, 1650 Broadway, New 
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Output Transformers 



An easy-to-understand discussion of the factors that 
affect the performance of all output transformers. 

JAMES MOIR'^ 
IN TWO PARTS-PART II 




Fig. 6. Practical single-ended output circuit, (A), ond its equivalents; (B), simplest 
form; (C), at low frequencies; (D), between 150 and 4O0O cps; (.E), final equivolent 
circuit at frequencies below 150 cps. 



I. hough if, .seems :i drnslie step, all the 
high -volt ai^o c.ii-cnitry (i:m bp imuovcd. 
Indeed when the peil'ormaiiee oC the 
valve ;md traueiorftiei' is beiwg can.skl- 
i!r(!(i, th(! wliolft ol the valve circuit' — 
vidve, bias resistor and itfs shunt cri' 
paeitor, ^fid capjicitor, and grid rc- 
sislor^eun be removed and roplaend by 
11 .single resistor having a valuR equal to 
the slope i-csistaiiee r„ o£ tbe v.ih'e imder 
its working eonditioii. However, the 
valve is an active device iu that it pro- 
liuciis signal power and thus we have to 
;tdd to onr slope rcsLstauee a gener- 
ator that we can assume to pi'odtice the 
■Siamc power as the valve. When this is 
done the whole oC the circuit inside the 
dotted bo.\ can he replaced by the two 
devices in (B) of Fig. Ci, a resistor r„ 
and a generator, the eorabination ap- 
pearing as a pou'cr generator having no 
le.sistance in scries with a resistance 
equal to the valve slope resistance. 

'J'he output transformer itself is again 
a little more troublesome. The practical 
circuit is that of (A) in Fig. 4, two 
.depurate wiTulings coupled by the iron 
core with the secoud \vinding supplying 
power to the londspeakev. A start can 
bfr made by substituting a resistor R-^g 
for the voice coil to give (B) of Fitf, 4, 
but at the moment the next step will 
have to bo taken on trust for later veri- 
/ieatiou. The transformer ratio, usually 
denoted hy the symbol has no elfeet 
on the frequency response^ so to avoid 
having to multiply every impedance by 
it is simpler to assume that the turns 
ratio is 1 ; 1, the two windings having 
equal numbers of turns. 

As was sceu earlier in this discussion, 
a load resistor of, say, 3000 oh ins con- 
nected across the secondary of a 1 : 1 
transformer has exactly the same effect 

* Ttchiiwal Dheclor. Crooiiman.t hidus- 
itieSj hid.. IV^-mbJey^ jifidilx., KnglaiiU. 




(A) (6) 



Fig. 4. When the ratio of primory to 
secondary turns equals n, the trans- 
former and resistance of [Al con be re- 
plfiiced by (B), where R, = n-R„. 
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as the miw resistanee eonnected Across 
the prima n- winding, at least at the low- 
frequency end of the audio range, 'fhe 
practical eiri-uit. has now hotiw reduced 
to the Mxnuk simpler cirtnit of (C) in 
fi{). 6 the transformer and -speaker 
voie^! coil being reduced to a resiscor R,^ 
and au inductance 7*,, ill parallel, the 
ind.ietauce being that of the transformer 
primary winding measured at some low 
audio frequency with the secondary 
winding open circinted. 

If the generator is a^rsumed to produce 
constant volts at- fill audio frequencies, 
tlio variation of voltage acros.? lij^ and 
hf, will follow exactly tire same law as 
the variation with frequency of the volt- 
age across the loudspeaker voice coil in 
ihe practical circuit. This is the simpli- 
fication that is de.^ircd. 

Even without putting values on lii^ it 
is easy to see tlie, sort of frequercy re- 
sponse that will be obtained at loAV tre- 
qucincies and to get fin idea of the design 
steps that are necessary to get a flat re- 
spouse. With the generator (an a.f. oscil- 
lator) set to a near-zero frequency, cur- 
rent will flow around the circuit and the 
generator voltage will be dissipated 
across r„ in series with Hj^ and in 
parallel. The voltage across 7?/, rnd 7v,, 



will only be a small fraction of the total 
5;^cnerator voltage t'or the rcact;.ince of 
Lj,. {X,^ = 2^fl,j,) wi"l be small. 

.•\s the generator frt;queuc-y is in- 
creased tlic reactance clE 7vj-, W'ill j'nei'ease 
(being directly proportitinal to fre- 
quCncy) rmtil at symc higher frcc(«i'Hf;y 
the reuctanc* will he mncli higher thiui 
Rj_. At, and above :!iis frequency, the 
inductance L^, can be rem.oviid for it has 
no elTect on circuit performance and the 
circuit then consists of the generator 
and two resistor.-;, anrl R/^. At these fre- 
quencies the equivalent circuit »a will 
til at of (D) in Fig. 6, tiw output v'<slt«gc 
will clearly he 

and will be conslant at this vahic at all 
higher frequencies (tliongli see the later 
coniment about high-frequency re- 
.sponse). The requirements for s. flat re- 
sponse are now fairly clear; the iwduc- 
taneo of should be sufficiently high 
to ensure that it does not shunt current 
away from Rj^ for when the current in 
.K/^ falls the voltage across Rj^ falls ami 
the frequency rcspcu.se begins to de- 
teriorate. 

The more teclinically minded wilJ sci^ 
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MOST SENSITIVE ! 
MOST POWERFUU 





Tlir FISHER 

-i I S.!^ J|$ I B a? i i ^ - 

' .T^..-,,.?, ...T, .v. .f. ,.■?,..„..,.?. 

" J I ?. "'o' i Ifl i' i - 



FISHER 800 

Stereo Receiver 

THE NEW FISHER 800 is twice as sensitive as any olker receiver in llie over $400 price range— and 50% more 
powcrjul! THE STEREO AMPLIFIER fealures the. new, revolutionary Type-7591 power oulpul lube, 
producing 60 watts oj Music Power lolally devoid of audible hum, noise and dislorlion! THE FM TUNER 
provides I microvoll sensilivity for 20 db of quieting, with the identical Golden Cascode front-end built 
into the FISHER tuners used by broadcast stations! THE AM TUNER delivers a signal of FM calibre, 
free of hiss and birdies. THE STEREO MASTER AUDIO CONTROL has 22 controls, including £n 
exclusive, front-panel Center Channel Volume Control! Before you buy any stereo reeeiver, protect your 
investment— Temo\i the bottom cover from the SOO and any other stereo receiver. Compare the immaculate 



wiring assembly of the 800 to the others. The difference will amaze you! No other receiver can 
match the auality, the finger-tip simplicity and grand-organ flexibility r>{ the FISHER 800. 

WHITE TOD.^Y FOU UETAtLKD BROCHURE ON TRE EJSHES 800! 



$429^0 



FISHER RADIO CORPORATION • 21-29 44TH DRIVE • L. I. CITY 1, N.Y. 
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Fig. 7. Basic oulpuf transformer choracterishics. f„ is the frequency at which the 
reactonce Xj^ is equal to the resistance R, ond f^ is the frequency at which the loss 

is to be determined. 



a flaw in this reasoning. At those low 
frtquoncies where the reactance of 
is low compared zo Rj^, the total circuit 
impedance will fall and the current 
drawn from the constant-voltage gen- 
erator will rise and thus tend to main- 
tain constant the voltage across R^j and 
Lp. A detailed analysis -shows that this 
compensating effeet can he exactly al- 
lowed for hy assuming that the gener- 
ator resistance has a value lower than 
the slope resistance and in fact is 
equal to the valve slope resistance 
and the load resistance Rj^ in parallel. 
The equivalent circuit then reduces to 
that of (E) in Fig. 6 and has the same 
voltage/frcquencj- relation for V^/V^ as 
the appreciably more complex circuit 
of (A) in Fi(/. 5, an eiTEective demon- 
stration of the advantages of equivalent 
eirenits. 

Ill a simple circuit such as that of (E) 
in Fig. 6, it is fairly ea.^y to see that V„ 
will tend to approach as the reactance 
of Z/p hecomes large relative to the re- 
sistor Rg. The reactance X^ = 2nfLf is 
directly proportional to frequency and 
thus it is clearly going to be difficult to 
maintain large compared to R^, 

down to such very low frequcneies as a 
few cycles per second. When transform- 
ers are used there is no alternative to ac- 
cepting a frequency response that falls 
away at low frequency, but the fre- 
quency at wMch the falloff commences 
can be moved down to any desired fre- 




Fig. 8. Typical lamination shape. 



quency hy increasing the value of L^. 

For reasons that will emerge lattr, it 
is usual to take as the cutoff frequency, 
that frequency at wliich the reactance of 
Lp equals the resistance R,, this being 
the frequency at whicli tlie output is 
down by 3 db. This is an arithmetical 
.simplification ratlier than the point in 
the frequency range at which there is 
a significant cutoff, for the power output 
is only falling away at the rate of 6 db 
per octave. 

The shape of tJie frequency response, 
i.e. the relation between the ratio V^/Vi 
and frequency, is controlled by the ratio 
of X,^ to and thus is unalterable. All 
output transformers have the same shape 
of fre(]uen(;y response but a good ti'ans- 
former is up to its level value at a verj' 
low frequency whereas a poor trans- 
former does not aehie^'c its "flat" value 
until a much liiglier frequency is 
reached. It is convenient to display this 
universal response in the fonn of a 
single curve Fig. 7, being the fre- 
quency at wliieh the reactance of 
eqiials the resistance R^. Fi'om this it 
will be seen that at this cutoff frequency 
where FjF^ = l, the loss is 3 db, but at 
half this frequency the loss is only 7 db. 
Some of the simpler relations are given 
in Table I. 

Some realism is put into the picture 
by taking a look at the sort of values of 
primary induetanee Zj, that are required 
in practice if a flat frequency response 
is to be obtained. The two EL34"s used 
in the earlier example require an anodc- 
to-anode load of 3400 ohms and have a 
quoted slope resistance r„ of 15,000 
ohms, though as a push-pull stage is 
being considered the effective source re- 
sistance can he taken as 30,000 ohms. 
This is some ten times the required 
anode-to-anode load, a relation typical 
of tetrodes and pentodes and it results 
in the effective generator resistance R^ 
being 3000 ohms, only slightly lower 



than the required an ode-to -anode load 
S400 ohms. If it is daeided to allow a 
loss of 3 db at 50 eps the reactance of 
the primary inductance Xp must also be 
3000 ohms at t.bi.s frequency and Lp is 
then 3000 (2jix50)=10H appro.xi- 
mately. If the 3-db point must be at 10 
eps, then tlie inductance mnst Ije five 
times higher or 50 henries. 

Practical Design 

While dealing with a specific example 
it is worth calculating the number of 
turns and the size of transformer re- 
quired to obtain the primary inductance 
suggested. Any requii'cd value of in- 
ductance can be obtained in either of 
t-wo ways; a small number of turns on 
a large iron core, or a large number of 
turns on a small iron tore. A large core 
and few turns should result in small sig- 
nal power losses and a high price, with 
the converse being true if a small core 
and a large number of tarns are adopted. 
The choice of core size i.s thus somewhat 
arbitrary unless the permissible power 
loss can he specified. An examination of 
the lists of some of the leading manu- 
facturers shows that their higli-qualit}' 
transformers have an over-all volume of 
about two cubic inches per watt, sug- 
gesting that a iy2-in, stack of the lami- 
nations shown in Fig. 8 will handle 20 
watts, though this is a point that will be 
checked more closely at a later stage 
when the distortion products are being 
studied. 

The inductance of a coil wound on a 
closed iron core sucli as Fig, 3 is given 
(but onlv approximately) hy 

10" xl ^ ' 

where T = number of turns, 

A - crfiss sectional area of core. 
[i = permeability of core. 
Z = length of flux path, 
(all dimensions in inches) 

All the factors that appear in this 
formula are unambiguous except \i, the 
permeability of the core material, and 
this is difficult to specify beeause the 
permeability of any of the usual core 
materials is a function of the core flux 
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Fig. 9. Typical relation between core flux 
density and permeability for transformer 
steel. 
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It is an axiom in high fidelity that no single speaker is capable of ideally reproducing the entire 
musical range of a symphony orchestra. At least two speakers, each specifically designed to re- 
produce a part of the sound spectrum, ai-e needed to do a really adequate job. 

ELECTRO-VOICE ULTRA-COMPACT SYSTEMS 
OFFER MORE THAN JUST OASS RESPONSE 

Ultra-compact systems are no exception to this rule. This is why two year's research went into 
the development of Electro-Voice's new ultra-compact line. In its tradition of providing the 
finest, Electro-Voice would not introduce a system in which only the bass speaker and enclosure 
had been engineered to the special requirements of the compact system. Each component within 
that enclosure had to be designed to make certain it was a perfect match to the other elements 
in the system. Laboratory measurements and exhaustive listening tests had to be coordinated 
and differences resolved. The result of these efforts can now be heard from the new Leyton, 
Esquii-e 200, Regal 300, or Royal 400. These speaker systems produce bass of astounding definition 
and solidity, clear undistorted treble, and remarkable brilliance in their upper ranges. 

One of the key factors in producing this pmity of sound was the judicious choice of crossover 
points, restricting each of the specially designed speakers to cover only the range over which ite 
performance is most perfect. In all models, for example, the crossover from woofer to mid-range 
occurs at 200 cycles per second. With this degree of specialization, all forms of distortion are 
held to the lowest levels possible. Operating below 200 cycles, the bass speaker is not required 
to reproduce any of the mid-range spectrum and can act as a true piston. 
The specially designed mid-range speaker can then be made to provide 
exceptionally flat response, with its level matched perfectly 
to that of the woofer. The very-high-frequency com- 
pression driver faces only the necessity of adding 
"sparkle", and dispersing high-frequency 
sound throughout the room. The result is 
a clarity and definition of sound that can 
best be described as transparent — enabling 
you to feel the deepest bass, marvel at the 
effortless clarity in the mid-range, and de- 
Kght in the brilliant definition of the upper 
harmonics. 

Whether you intend to purchase a new 
high-fidelity speaker system now or later, 
we urge you to visit your Electro-Voice dealer 
for a demonstration of these remai*kable instinj 
ments. You may also write directly to the factory for a 
complete description of these new units. Ask for High- Fidelity 
Catalog No. 137. 




Ctftsway 
view dI 
Eiquire 200 
Sjjeaker Sy&tem 



Mohognny, limed Oak, <rr Wal/iul. .$123,00 
Unfinished Birch $111.00 



CONSUMER PRODUCTS DIVISION 




'MrOIC^ INC. DEPARTMENT 30A. BUCHANAN, MICHIGAN 
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'^^ I SECONDARY 



LEAKAGE FLUX PATH 



UiEFUL FLUX PATH 



Fig. 10. Secondary wound over primary. 
Suitable only for transformers dealing 
with a restricted frequency range. 

donsity. Typiiial VAiiations in permca- 
bility with fhix density tiilccn from t1ie 
dflta sluicts ill a iiiftniifii(itiii'ci''s lists, ai'u 
illustrated by Fig. 0, hut oxpevioiieo 
si lows that thciG pcrijicnhility value.s 
.Ti'C not achieved under ^YOl■king■ condi- 
tions. Data for these eui-ves arc invai'i- 
ably taken on ring samples without air 
g'aps and after aiinealing. Laminations 
punched from the same materia) are 
rarely annealed .after punching, arc then 
assembled with air gaps that are small 
but unavoidable and finally used in 
transformers that carry small niibal- 
aiieed anode currents, all important fac- 
tors in reducing tlie pej-meahility below 
tJic ring-sample valne. Tt is more real- 
istic to use permeability values that are 
half those re.td from f) when calcu- 
lating t.he winding inductance from Kq, 
(■5). The permeability will be seen to 
vary by a factor of about live times over 
a range of flu.v dcnsiiie.'; between 200 
and 5000 gauss. 

The inductanee of the primary wind- 
ing will also vary with fhix density by 
the same factor of five times, so tliat the 
frequency I'espoiise will change w-ii.li 
power output unless the inductance 
measured at .some low flux density is 
adequate to iiirLintaiii a flat response. 
The choice o£ an appropriate flux den- 
■sity and the related value of perrriea- 
bility is somewhat arbitrary but if a 
value for (i of 1500 corresponding to a 
eore density of 500 gauss is used, the 
final performance is likely to bo very 
acceptable. However, this problem of 
core density will come up again at a 
later stage when harmonic distortion is 
being considered. 

Using the two euhic inches per watt 
figure it might bs expected that a IVa-in. 
deep stack of the laminations shown in 
Fig. 8 would handle 20 watts with ease. 
The core area of a iy2-in. stack is 
roughly ly^ sq. ins. and the iron path 
length S inches. Inserting these values 
into Eq. {3) shows that about 1100 turns 
are required to give an inductance of 10 
henries while 2400 turns are necessary 
to obtain 50 henries. When harmonic 
distortion is considered at a later stage, 
it will be shown that iu general fhe pi'i- 
inary inductance requbed hold har- 
monic distortion to an acceptably low 
limit automatically ensures a good fre- 
quency response. 

The specified number of turns can be 



Y.'or.nd on to the core as a single coil 
liaviug the sc.condan' turns wound oil 
top as in Fuj. 10, though this is not the 
usual practice wIkmi a iransformei' hav- 
ing a high-quality performance is re- 
quired. Why is this simple (and there- 
fore tow priced) ronstruetior. not 
adopted? The an.swer is that the ri^lative 
disposition of the two windings i>n the 
coi'c controls the high-f reqncney per- 
formance, an aspect of the design prob- 
lem that can now be considered. 

It i.s best approached ])y returning to 
the first section o;f this discussion deal- 
ing with the choice of turns ratio. Tt 
wafi then stated that all the magnetic 
flux produced by the primary winding 
was confined to the core and thus iiiter- 
linlced both coils. When Ihe turns ratio 
and number of turns are being consid- 
ered, this assumption is perfectly valid 
but when the high frequency perform- 
on(« i.s under examination the as.sump- 
tion is too sweeping. In the simple ex- 
ample of Fig. 11 magnetic flnx lines 
emerging from the top of the coil have 
two altei'iiative patlis that can be fol- 



/USEFUL FLLX 



LEAKAGE flUX 



Fig. 11. Paths of working and leakage 

fluxes in basic transformers 
lowed back to the bottom of the coil. 
The designed path is (hat through the 
iron core, the path that is followed by 
Ihe great majority of the magnelLC flux. 
However, a vei'y small ]>roportioij of the 
total flux leaks out of the iron and fol- 
lows paths through the air as indicated, 
with the result that all the flux from the 
primary winding does not link with all 
the turns from the second ary winding. 
In a good transformer as much as flf).0 
per cent of the flux from the primary 
v.-iuding links with the secondary but the 
remaining 0.1 per cent is responsible for 
the majority of the high frequency 
losses. A return to the equivalent cir- 
cui'; of (C) in Fig. 6 will ease the ex- 
planation. 

The primary inductance ^y,, appear.^ 
in parallel with the load resistance Rj 
hut above a quite low frequency (liO to 
150 e,ps) the reactance of this inductance 
becomes so iiigh in comparison to the 
resistance ~Rj, that the current shunted 
oIt the load resistance becomes quite 
niigligiblc. Above this frequency, L^, has 
no effect on the frequency vcspon.'^e 
which is til en determined by the resist- 
ances r„ and Tij, and is thus independent 
of frequency, the conclusion arrived at 
when discus.sing the loAv-frequeney pcr- 



fornsanec. A flat frequency response is 
maintained up to frequencies of a f(;w 
thousand eps but it then begins to fall 
away again, an elTeet that is not pre- 
dicted by the ec|uivalent circuits as they 
stand in Fiy. 6. The missing element is 
an inductance that represents ihe effect 
of Ihe magnetic flux which strays frotn 
the iron path and thus fails to link both 
coils. It is ornitled ffoni Fig, 6 hiicawsc 
it has wo clfect on fhe performance of 
the transformer at low frequencies. 

The cleait^st mental picture is obtained 
by assuming that the whole of the flux 
produced by the primary winding by- 
passes a few of the secondary turns, 
leaving these few turns as an inductance 
outside the transformer and in series 
with the seoondavj' load rci.sistance lij^. 
It is really immaterial whether we con- 
sider that 80 per cent of the flux links 
v,-ith ] 00 per cent of the secondary turns 
or that 100 per cent of the primary flux 
links with 99 per cent of the .secondary 
turns, for it is the product of (fiux) ^ 
(tm-ns) that is important; but a clearer 
picture of the process is given by the 
.second approach- The inductance that 
exists as a result of the failure of the 
primary flux to link all the secondary 
turns is general!}' known as the leakage 
inductance and can be measured on any 
of tlic staiwlard a.e. bridges by short 
eircnitiug the secondary terminals and 
measuring the inductance that appears 
at the primary tcrmiMals. The same linal 
answer is obtained if the primary termi- 
nals are shorted and measurements made 
at the seeondan- tenuinals but the two 
measurements will differ in the ratio of 
the (turns ratio)-. 

The general effect of this leakage in- 
ductance on the frequencj' response is 
i>ow fairly easily seen from a considera- 
tion of its position in the equivalent cir- 
cuit where it appeai-s in scries with the 
.secondary load resist a neo J?/^ as in Fig. 
12. As the signal frequency rises, the 
reactance of igf,, rises proportional to 
frequency, eventually becomitig com- 
parable in value to the secondary load 
resistor 7?,_ and with further increase in 
frequency the reactance of Zgp will ex- 
ceed Kj. The signal voltage pi-odueed 
by the gonerafor is now divided between 
three circuit elements — r,^ the equivalent 
resistance of the generator, 'L^q the leak- 
age inductaiiee, and Kj, the secondary 
load resist an efr — and therefore V ^ will 
fall off with increase in frequency at 
the rate of G db per octave. 




Fig. 12. Equivalent circuit at frequencies 
above 4000 cps. 
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General Electric 56-watt stereo 
amplifier— Superior in the four 
areas 



When you select an amplifier for your stereo system, you should 
pay particular attention to its power, versatili^, ease of control 
and functional value. These are the four areas which will chiefly 
determine the pleasure and satisfaction you derive from your 
amplifier, and these are the four areas in which the General 
Electric G-7700 is most outstanding. 

Power; 56 watts [28 watts per channel) music pov/er — more 
than enough to drive even low-efficiency speakers. Response is 
flat (± 0.5 db) from 20 to 20,000 cycles, with less than 1% dis- 
tortion. Channel separation 40 db for maximum stereo effect. 

Versatility: Two simple multi-purpose controls let you select a 
variety of inputs— stereo and monophonic cartridges (both mag- 
netic and ceramic), tape heads, tape machines and tuners. The 
operating mode control gives you flexible selection of different 
combinations of stereo or monophonic operation. 



Ease of control: Bass and treble control are i^onvenient dual 
concentric type to permit adjustment of channels together or 
separately for matching or different speaker systems. Contour 
control provides automatic bass boost at low volume. Balance 
control is continuously variable to "off" on either channel. 

Value: In General Electric stereo amplifiers you get all the most- 
wanted features— without expensive extras which boost the 
price but add little to performance or enjoyment. The result is 
honest-to-goodness quality at sensible prices. 

The G-7700 comes complete in a beige vinyl case; the G-7710 
in a white vinyl case. The price is a modest $189.95", including 
case, (The G-7500 delivers 40 watts, 20 watts per channel, 
$139.95*.) Other General Electric stereo amplifiers at $119.95* 
and $169.95* including case. 



FM-AM Tuner, Series fA-10. Receives even weai( 
signals with unusualiy lev; distortion, lium and 
noise JeveJ. Drift-free. Visual meter for pinpoint 
FM center channel tuning and optimum AM signal 
(uning. RF amplifier stage in bath FM and AM 
increases sensitivity, FM multiplex [ack for stereo 
adaptor. Built-in AM antenna; FM dipole included. 
Cases to match all G-E amplifiers. $»29.95', 




General Electric Company, 
Audio Products Section, Auburn, 



N. Y. 



'Mnnufacl jfcr's suggcjied resole prices. 
Slighlly higlicr in ihc Wcsi. 
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MAGNETI2.IMG 
FORK 



Fig. 16. Typical B/H relation for iron 
laminolions, 

iiig coil, Neiilier of Uk'sc reijuiv(niieii(.s 
!j5 met in a iiiag'uetie circuit ih;d ewi- 
sists wholly oJ: mag;no|.ic matorial, Wlial 
docs happen is ilhistraf ed by Fifj. 10. n 
typical B/JI vclaUou fov a tvaiKsEormi^r 
steel. 

Starting Cfom zero ciirvcnit in (he 
magnetizing' winding, bnt ■with th(^ iron 
patli 'mAgnotiMtl by the pi'cvions eyelos^ 
o£ Hie supply, the flux densit\' in tho. 
ht>n rises lOUgiily pi'Oportioniltoly to the 
(-(ivreiit lip to point a in Fiy. IG then 
h-Kii than pi-oporl:ionately fi'om a to b, 
j;n(l (inatly satnrateH at n; vei'y large 
iiicreas(s-:: in magneliyJng euiTent are 
then required to produce very sniall 
increases in flnx. If tlic direction of tlie 
current flow is fcversed, I? eommeiices in 
j'all, not along the path c, b, a, but along 
a new path, d, e, f, where the values of 
Ji are always higher than were obtained 
for the same values of 77 when IT \va.-! 
increasing, Tiic magnetizing eurrent 
must be re-versed to reduce B to zero at 
/, a, symmeti-ical patli y, i, k, I then 
being traced as E. increases to a negative 
maximum, reverses, and returns to zero. 
The point of iiiiportaneo is that the path 
followed by thu value of B encloses an 
ai'ea instead of merely following a 
straight line. From the B/TI relation of 
Fig. 16 it may be deduced tliat a sinu- 
soitlal magucfiaing current in the pri- 
mary coil will not produce a sinusoidal 
flux wa\'e£onu in the iroji eii-cnit. As flic 
secondary voltage is proportional to the 
rate of change of flux, a sinusoidal sec- 
ondary voltage can only bo produced by 
a sinusoidal flu,\ waveform and thi.s will 
ill turn only be produced by a non- 
sinusoidal enrront wave in the primary 
winding. 

At this stage it would appear that an 
impasse has been reached for distortion- 
less reproduction demands tlnit a sinu 
soidal voltage on the grid of the output 
valve produces a sinusoidal voltage 
across the output transformer secondary, 
tJiough it has been .siliown tliat tliis result 
cfiR only bo achieved by .supplying a 
non-sinusoidal current to the transformer 
primary. Kowever, the impasse is only 
the result of shallow thinking about the 



problem ns it may be shown that if the 
inipednnce of the isourec is very small,, a 
sinusoidal voltage applied to the trans- 
former primary wit! result in a non- 
sinu.soidal primary ciuTent, a .sinusoidal 
(lux waveform, and a sinnsoidal second- 
ary voltag'O. Till! signi (leant ])oint is 
contained in the phrase ''if the res.! stance 
of the source is very .smair' and the 
question that immediatch^ jumps to 
mind is, liow small ? Thei-e are few 
abrupt discontinuities in nature and it 
i^; '.inlikely that the distortion will prove 
to be zero wlien (he source resistance is 
mm and yet rise .sharply for very low 
values of source resistance. (!'oiniiion 
sense is right on thi^ point. A detailed 
analysis sliows tltat the pereftntage dis- 
tortion m related to the rsitio of circuit 
resistance to the inductive reaetance of 
the prhnary winding of tlie transformer 
and is a lunelion of file ina.vinmui flux 
density nl winch the iron is worked. 
This latter result is to be expected for 
there is a fair degree of proportionality 
bcLweeii IT. and the resultant U if the 
flux deiLsity is not allowed to oxi;eed 
point « in Fifj. 16. Unfortunately a low 
flux density means a large core and an 
expensive jransformer. 

The advanlag<'s of a low-resistance 
source in miiiimiziiig harmonic distor- 
tion are less obvious and need a more 
detailed explanation. If a generator of 
zero resistance and a sinusoidal voltage 
waveform supplies current to a resistive 
load, both ihe current and voltage have 
sinusoidal waveforms. When the resist- 
ance load is replaced by a)i indnetanoe 
the voltage waveform remains sinusoidal 
but the eurrent wavefonn is distrrtcd by 
just the right amount to produce a sinu- 
soidal flnx waveform and thus a .sinu- 
soidal secondary voltage waveform. The 
primary euiient wave is then found to 
contain a high percentage of third, fifth, 
and seventh harmonics. In an inter- 
mediate condition -when the ci.r'cttit eon- 
tains .some resistance, the cni'rent drawn 
from the sonree is less distorted but the 
distortion of the voltage waveform is 



increased. In gentfral any reKista)n''e in 
the circuit prevents the inductance draw- 
ing the harmonic currents it requires to 
maintain a sinnsoidal flux waveform. If 
a sinnsoidal (luv waveform is not nuii.n- 
taiiU'd then the wavefonn of the secouii- 
ary voltage will be non -sinusoidal. 

When considering the low-frequency 
response of a transf'ormcr it was shown 
that the resistance that controls the ro- 
Bpons;o is tiie parallel combination of tin? 
source and load resistances. The .same 
parallel combination also controls tlu- 
harmonic dist<n-tion that is generate<l. 
If the transformer is a poor example 
v.'ith high resistance windings these wind- 
ing resistances must be added to the load 
resistor before working out the parallel 
combination. 

Most of the manufneturers of trans- 
former steels have produced curves show- 
ing the relationship between distortion 
and the ratio of (he eifective circuit re- 
sistance to Ihe reaetnuee of the primary 
winding. Ty))ieal curves for a 4- per 
cent silicon steed commonly used in high 
quality t.3'ans former? are shown in Fig. 
17. TLic most sigiiifteant information li.i 
be obtained from the curves is the very 
higli distortions that occur even at low 
tinx densit.ics -when the source resistance 
is comparable witli the reactance of the 
trunsfonner primary winding. Earlier in 
the eontribntion it vi'as .shown thiit a 
transformer having ,a primary induct- 
ance of only 10 henries would have a 
frequency rcsi)onse only db down at 
60 eps wdien used with two VAM valves 
\rorking into a load of 3400 ohms. It is 
interestbig to calculate the harmonic dis- 
tortion that is I'irodnced if such a trsius- 
for'iner is used. 

At a frequency at 50 eps an ijnhict- 
ance of 10 henries has a reactance of 
3140 ohms, approximately equal to the 
cfYeetive gen(^rator i«sistanee when using 
two l''L.34'.s in push-pull. The left hand 
curve for i'yL = Ti is then appropriate. 
The core finx density when the power 
{Cotitifini'd on page 68) 



Fig. 17. Third-har- 
monic distortion in 
the voltage across 
L OS a function of 
the flux density E 
for values of », /R, 
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General Electric 56 -watt stereo 
amplifier— Superior in the four 
areas 



When you select an amplifier for your stereo system, you should 
pay particular attention to its power, versatility, ease of control 
and functional value. These are the four areas which will chiefly 
determine the pleasure and satisfaction you derive from your 
amplifier, and these are the four areas in which the General 
Electric G-7700 is most outstanding. 

Power: 56 watts (28 watts per channel) music power — more 
than enougli to drive even low-efficiency speakers. Response is 
flat (±0,5 db) from 20 to 20,000 cycles, with less than 1% dis- 
tortion, Channel separation 40 db for maximum stereo effect. 

Versatility: Two simale multi-purpose controls let you select a 
variety of inputs— stereo and monophonic cartridges (both mag- 
netic and ceramic), tape heads, tape machines and tuners. The 
operating mode control gives you flexible selection of different 
combinations of stereo or monophonic operation. 



Ease of control; Bass and treble control are convenient dual 
concentric type to permit adjustment of channels together or 
separately for matching or different speaker systems. Contour 
control provides automatic bass boost at low volume. Saiafice 
control is continuously variable to "off" on either channel. 

Value: In General Electric stereo amplifiers you get all the most- 
wanted features — without expensive extras wnich boost the 
price but add little to performance or enjoyment. Tlie result is 
honest-to-goodness quality at sensible prices. 

The G-7700 comes complete in a beige vinyl case; the G-7710 
in a white vinyl case. The price is a modest $189.95*, including 
case. (The G-7600 delivers 40 watts, 20 watts per channel, 
$139.95*.) Otiier General Electric stereo amplifiers at $119.95* 
and $169.95* including case. 

FM.AM Tuner, Series FA.fO. Receives even weak 
signals with unusuaMy low distortion, hum and 
noise level. Drift-free. Visual meter for pinpoint 
TM center channel tuning and optimum AM signal 
tuning. RF amplifier stage in both FM and AM 
increases sensitivity, FM mult Dlex jack for stereo 
adaptor. Built-in AM antenna; FM dipole included. 
Cases to match ail G-E amplifiers. $129. 9S*. 

General Electric Company, 
Audio Products Section, Auburn, N. Y. 

'MoriufacSurcr's suggcsled ic-taic pricG-s. 
Slighlly hig.hci; in ihc Wcsf, 
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Fig. 13. Further subdivision of v/iridings to reduce leakage reactance. 



The point in the fvequciicy iviiij^-e <it 
wl)ich the lallofV begins to be significant 
(I'atlier nrbitrarily, the frequency at 
which the response i.S 3 dh flown) i."5 ii 
fnnctioii oC the ratio of the rciictancu of 
LgQ to the combined total eireuit v<^sist- 
aiiee + lij,- When X.i;^ = 2.^f ig^ 
Ri the los.^ is 3 db and infaeaso.s at the 
rate of fi (lb per octave as shown at (B) 
in Fig. 7. The similarity between the 
relations governing the high-frequeney 
loss and thof?o governing the low-fre- 
quency loss will be .Tpparont on com- 
paring (A) and (B) in l''ig. 7. 

Leakage Reactance 

Clearly if the response is to bo well 
maintained up to the highest frequencies, 
Lg(j must be reduced to a minimum so 
the factors that affect L^a^r: ^^'i" "''^v ))e 
considered. Little thought will be re- 
quired to decide that the leakage induct- 
ance will increase as the number of tunis 
0)1 the wiudings inci'oase, following the 
normal law that inductance is propor- 
tional to (turns)-. Advantage cannot be 
taken of this relation to reduce the leak- 
age inductance, for as we h;n'e seen 
earlier the total turns arc fixed by the 
response that is desired at the low-fre- 
queney end of the range. The alternative 
course of action is to reduce the amount 
of leakage flux from the primary that 
fails to couple with the secondary wind- 
ing. This is a question of bringing the 
secondary winding a.s close to the pri- 
mary winding as is physically possible. 
Some possibilities will be considered. 

The worst possible arrangement is 
that of the elementary transformer of 
Fig. 11 whei'e the primai'j' winding is 
arranged on one limb and the secondary 
winding on the other limb. Leakage flux 
then follows the path shown and may 
amount to an apjireciable fraction of the 
total lliix. It may be greatly reduced by 
winding the secondary on top of (he 
primary winding as shown in Fig. 10 
and abandoning the core tj'pe of liimina- 
tion shown in Fig. 11 in favour of the 
shell type of Fig. S. ALagnetic leakage 
theti follows the path shown in Fig. 10 
and will obviously be a great deal less 
than in the simple arrangement of Fig. 
11. Further reduction in leakage may 
be achieved by dividiiig either winding 
into two halves and disposing them 
about the other winding. This technique 



of sub -division may be carried still fur- 
ther, both primary and secondary wind- 
ings being sub-divided into sections and 
interleaved. Some typical arrangements 
are shown in Fig. 13. That of (B) has 
particular advantage in push-pull cir- 
cuits in that the two half primaries can 
be made to have the same resistance by 
using P/i and P/'l in series for one 
half priraary, with P/2 for the other 
half. This also equalizes the leakage 
inductance from eitlier half primary 
into tlie secondary. 

There arc two alternative approaches 
{(I the problem of reducing leakage in- 
duetanec that are worthy of counnent. 
Reduction of the .^pacing between the 
priuiary and secondary .sections is clearly 




Fig. 14. Dimensions required for calcula- 
tion of leakage inductance. 

an advantage but a limit to this tech- 
nique is set by the necessity of providing 
interwindijig insulation between the sec- 
tions capable of withstanding the plate 
supply voltage and signal volt-age excur- 
sions. It is usual to operate amplifiers 
with the seeo)idarj' winding at or very 
near ground potential but with the pri- 
maiy winding at B -I- potential. The 
newer insulations Nvith high dielectric 
sti-engths that are now appearing ol^er 
considerable advantages in reducing the 
thickness of the intersection insulation. 
The leakage inductance of any partic- 



ular arraijge»ncnt of coils can be calcu- 
lated with a moderate degree of accuracy 
and it is worth\vhilo examinijig the rela- 
tionship for the light it throws on the 
factors responsible for leakage. A simple 
formula that gives good agreement with 
measured values is 



2Kr 



the sjiftbols having the meaning shown 
in Fig. 14, Frojn this it will be seen that 
the leakage inductance is increased bj' 
an inei'oase in the radius r of the wind- 
i'lgi increase in S, the spacing be- 

tween coils or decreased by an increase 
in I, the wotuid length of the coil. A 
lamination having a long narrow window 
such as that of (A) in Fig. 15 will give 
a lowci' leakage indnctanee per ttirn 
than one witli a square window such as 
tiiat at (B). This is not quite the ad- 
vantage that it appears at first sight, for 
laminations with long windows tend to 
have long iron paths and thus have a 
lower primary inductance per turn 
than one with a square window, Never- 
theless there is an advantage to be gained 
by an appropriate choice of lamination 
shape. 

Distortion 

The last perfovmanee characteristic to 
be diseu.ssed is the geueration of har- 
monics and intermodulation distortion 
by an iron-eore device. This is not such 
a well understood subject and in conse- 
quence will he covered in rather greater 
detail than was thought necessary for 
some of the earlier characteristics. 

plow docs distortion arise in an iron- 
cored device? Fundamentallj' it is due 
to the non-linear relation between the 
magnetizing force H and the resultant 
Ilux density B produced in the iron core, 
but it is also due to the presence of 
hysteresis in magnetic materials. 

In an ideal magnetic material, the 
magnetizing force H would produce a 
magnetic flux density S propoi-tionnl to 
H. Thus if H were doubled ( bj' doubling 
the current or the number of turns) D 
should double. Moreover, B shoiild have 
the same value for any particular value 
of B, irrespective of tlie direction in 
which the current flows in the niagnetiz- 





(A) 



Fig. 15. Lominations hoving long windows CA) hove lower leakage inductance than 
those having square windows as at (B). 
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U.S. PATENT 2,775,309 



There are hundreds of United States 
Patents on loudspeakers. Most of tliem 
relate to minor improvements; a few have changed the face of the speaker industry. 

AR's patent on the acoustic suspension speaker system has had far-reaching effects. A very large numher 
of speakers has been produced under the patent by AR and its licensees, and speaker design in general 
has been given a new direction. In our opinion this patent has proved to be the most significant 
issued in the speaker field since 1932, when Thuras was awarded a patent on the bass-reflex enclosure. 

The basic idea of the acoustic suspension system is tliat the speaker works against an elastic pillow of 
air sealed into the cabinet instead of against mechanical springs of its own. This design makes possible 
vastly improved bass reproduction (particularly from the point of view of lowered distortion), and 
simultaneously dictates small cabinet size. 

The acoustic suspension principle is now used in foiu- AR models — the AR-1, AR-2, AR-2a, and 
AR-3, priced from $89 to $225. We invite you to listen to these speakers at your dealer's, or, if you 
hve near New York City, at the AR Music Room in Grand Central Terminal. 

Literature on AR speakers is available for the asking. 

ACOUSTIC RESEARCH, INC. 24 Thorndike Street Cambridge 41, Massachusetts 




www.americanradiohistorv.com> 




MAGNETIZING 
'i fOdCE 



Fig. 16. Typical B/H relotlon for Iron 
laminations. 

ing coiL Neither of these requirements 
is met in a. magnetic cireuit that con- 
sists wholly of magnetic material. What 
does happen is illustrated by Fig. 16, a 
typical B/S relation for a transformer 
steel. 

Starting from zero cnm^nt in the 
magnetizing winding, but with the iron 
path magnetized by the previous cycles 
of the supply, the flux density in the 
iron rises roughly proportionately to the 
current up to point a in Fig, 16 then 
less than proportionately from o to l>, 
and finally saturates at e; very large 
increases in magnetizing current axe 
then required to produce very small 
increases in flux. If the direction of the 
current flow is reversed, B commences to 
fall, not along the path e, b, a, but along 
a new path, d, e, f, where the values of 
-B are alwayg higher than were obtained 
for the same values of S when H was 
increasing. The magnetizing current 
must he reversed to reduce B to zero at 
/, a symmetrical path g, h, i, k, I then 
being traced as S increases to a negative 
maximum, reverses, and returns to zero. 
The point of importance is that the path 
followed by the value of B encloses an 
area instead of merely following a 
straight line. From the B/H relation of 
Fig. 16 it may be deduced that a sinu- 
soidal magnetizing ourrent in the pri- 
mary con will not produce a sinusoidal 
flux waveform in the iron circuit. As the 
secondary voltage is proportional to the 
rate of dhange of flux, a sinusoidal sec- 
ondary voltage can only be produced by 
a sinusoidal flux waveform and this will 
in turn only be produced by a non- 
sinusoidal carrent wave in the primary 
winding. 

At this stage it would appear that an 
impasse has been reached for distortion- 
less reproduction demands that a sinu- 
soidal voltage on the grid of the output 
valve produces a sinusoidal voltage 
across the output transformer secondary, 
though it has been shown that this result 
can only be achieved by supplying a 
non-sinusoidal current to the transformer 
primary. However, the impasse is only 
the result of shallow thinking about the 



problem as it may be shown that if the 
impedance of the source is very small, a 
sinusoidal voltage applied to the trans- 
former primary will result in a non- 
sinusoidal primary current, a sinusoidal 
flux waveform, and a sinusoidal second- 
ary voltage. The significant point is 
contained in the phrase "if the resistance 
of the source is very small" and the 
question that immediately jumps to 
mind is, how small? There are few 
abrupt discontinuities in nature and it 
is nnlikely that the distortion wiU prove 
to be zearo when the source resistance is 
zero and yet rise sharply for very low 
values of source resistance. Common 
sense is right on this point. A detailed 
analysis shows that the percentage dis- 
tortion is related to the ratio of circuit 
resistance to thfr inductive reactance of 
the primary winding of the transformer 
and is a function of the maximum flux 
density at which the iron is worked. 
This latter result is to be expected for 
there is a fair degree of proportionality 
between E and the resultant J9 if tie 
flux density is not aDowed to exceed 
point a in Fig. 16. Unfortunately a low 
flux density means a large core and an 
expensive transformer. 

The advantages of a low-resistanee 
source in minimizing harmonic distor- 
tion are less obvious and need a more 
detaUed explanation. If a generator of 
zero resistance and a sinusoidal voltage 
waveform supplies current to a resistive 
load, both the current and voltage have 
sinusoidal waveforms. When the resist- 
ance load is replaced by an inductance 
the voltage waveform remains sinusoidal 
hut the ciirrent waveform is distorted by 
just the right amount to produce a sinu- 
soidal flux waveform and thus a sinu- 
soidal secondary voltage waveform. The 
primary current wave is then found to 
contain a high percentage of third, fifth, 
and seventh harmonics. In an inter- 
mediate condition when the dreuit con- 
tains some resistance, the current drawn 
from the source is less distorted but the 
distortion of the voltage waveform is 



increased. In general any resistance in 
the circuit prevents the inductance draw- 
ing the harmonic currents it requires to 
maintain a sinusoidal flax waveform. If 
a sinusoidal flux waveform is not main- 
tained then the waveform of the second- 
ary voltage wiU be non-sinusoidal. 

When considering the low-frequency 
response of a transformer it was shown 
that the resistance that controls the re- 
sponse is the parallel combination of the 
source and load resistances. The same 
parallel combination also controls the 
harmonic distortion that is generated. 
If the transformer is a poor example 
with high resistance windings these wind- 
ing resistances must he added to the load 
resistor before working out the parallel 
combination. 

Most of the manufacturers of trans- 
f omer steels have produced curves show- 
ing the relationship between distortion 
and the ratio of the effective circuit re- 
sistance to the reactance of the primary 
winding. Typical curves for a 4 per 
cent silicon steel commonly used in high 
quality transformers are shown in Fig. 
17. The most significant information to 
be obtained from the curves is the very 
high distortions that occur even at low 
flux densities when the source resistance 
is comparable with the reactance of the 
transformer primary winding. Earlier in 
the contribution it was shown that a 
transformer having a primary induct- 
ance of only 10 henries would have a 
frequency response only 3 db down at 
50 cps when used with two EL34 valves 
woi'ting into a load of 3400 ohms. It is 
interesting to ealcuUte the harmonic dis- 
tortion that is produced if such a trans- 
former is used. 

At a frequency of 50 cps an induct- 
ance of 10 henries bas a reactance of 
3140 ohms, approximately equal to the 
effective generator resistance when using 
two EL34's in push-pull. The left hand 
curve for coL = JS is then appropriate. 
The core flux density when the power 
(Continued on page 68) 



Fig. 17. Thlrd-har- 
monlc distortion In 
the voltage across 
L as a function of 
the flux density B 
for values of iD^yp. 
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another Presto precision recording tool 
to make your job easier. 





new PRESTO recorder/repr 
converts instantly from Vs' to tape 




The new i'rc.sto 830 is tlic oily professional tiipe 
recoi-der that eonvcrts in seconds from 'A" to 
'A" tape, a)id vjc-e versa— and it's from Presto, 
makers of moi-e i)rofessioiial ^;oiind-reoordin<i' 
equipment than any other manufacturer in the 
world. The new, flexible 850 ond.s the need to 
keep expen.sive equipment .sitting' around idle. 
Conversion from W to W " tape head assemblies 
raqnires only a screwdriver and a few .seconds. 

Based on thc> sueeessful 800, the uae-pvoved 850 
provides such exclusive fcjiturcs as: an edit 
switch for one-hand runolT daring editlnt;' and 
a.<;sembly of master tapes, climinatinff messy 
tape overflow • a molded epo.vy-resin drum brake 
system with doable shoes to end brake-main- 
tenance headaches • four-position pluy,'-in head 
Hssemblies instuntly infx;!rchanf:eable without 
realignment - three-track stereo master control 
(optional) for special recording' cfrects > three 
Presto A908 amplifiers stacked on m casy-to- 
work-at console, in portable cases'or for rack. 

The 850 delivers a hig-h production criitinK rate 



at sifrniflcantly lower operating' costs. Separate 
switehe.s provide correct tension even when reel 
sixes are mixed. Pop-up playback head shield for 
right-hand head disappears in STOP and FAST, 
completely exposing' all heads for easy sweep 
loading and fast, sure editing. Safe tape han- 
dling at top speed isassured. Interlocks prevent 
accidental use of RECORD circuit. 



To fjot corii|)lete spccilic.itions on the new SSO, 
wliicli is available in console, port;iblc and vaek- 
niountinjr models, tiiiiil tliis coupon today. 

BOGBN-J>RESTO, Oopl. .'V-1, I'.-ii'ainiis. N. .1. 
A Divisifm of f 'h-c Sicylcr Corpoyntion. 

Name „ — . 
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levels are c;irct'ully eliccked and tlie table 
built into one permanent spot, immovably. 

I will atoit at once tliat n\y turntables 
are only sporadically Icrel. Tor one thing, 
they aren't built-in. They sit, in boxes 
placed on tables or side shelves; or they 
stand on attached legs. I have yet to find 
a shelf or table that is automatically flat 
— OT even flat all over; most are varyingly 
rounded over their minutely irregular sur- 
faces. The legs on my floor-standing tables 
are adjustable, hut the floor is too tricky 
for me to keep up with. My Kcw York 
apartment buildirigj for example, i.<! rela- 
tively new and built ou a steel frnmc, but 
the floors roll and. heave like a stormy se;i. 
Bookcases lean out from the walls and 
must be propped, tenuis balls and such 
tend to roll downhill to the center of the 
room. Each tiuie niy table gets moved an 
inch or so for cleaning or the like, the legs 
are left with at least one :im\ often two of 
them dangling in. the air an eighth-inch 
or so. 

I'm awave that good engineers o/juays 
true up all turntable equipment. I don't — 
though I try. Neither docs the public, I'll 
wager. So: I'm all for ,iny arm that will 
play uphill .and, more important, will play 
without side-pull and at correct pressure 
regardless of tlie billowing wooden waves 
iji the normal Anio'ican floor! 

Oldsters will reuicmber, in this connec- 
tion, a large arm in the Pickering line 
that played uphill in si)nilav faxliioii. I( 
looked even more odd in the net, since it 
was long, heavy-looking, solid like a steel 
beam. But the general principle was the same 
then as now; arm weight is divided equally 
between (he rear and front segments of 
the arm shaft, and stylus force is applied 
delicately as needed. But the Pickeriug 
arm pivoted only laterally; the vertical 
motion was taken care of up front by n 
built-in miniature "arm," .somewhat as the 
Shure Studio Dyuclic cartridge now oper- 
ates at the front end of its long dart- 
shaped protuberance. The Empire 98 piv- 
ots both directions, in standard fashion, 
and its cartridge shell is also of the usual 
'•ypS) plnSgi'ig into the front of the arm 
(with a screwtight holding ring to keep 
it there). 

The specific principle of this arm in- 
volves a. two- fold adjustnicnt to a given 
cartridge, and this two-fold api>roach (also 
used in the ESL arm) had me so interested 
that even before I tried the Empire 9S I 
worked out a sort of adaptation of it, via 
movable weights, for my own older arms, 
ilore of tliat shortly. It works this way. 
First, you balance your arm to zero for 
the chosen cartridge by adjustment of the 
weight on the far side of the arm pivot. 
When this operation is complete, your 
cartridge just sits in the air, weightless. 
Perfect balance, fore and a.ft. Then you 
apply enough downward pressure upon the 
cartridge to give it the desired point pres- 
sure, and you're in business. 

The Empire £'8 adjusts to zero via a 
round rear weight that slides back and 
forth, with a set screw. (A bit of trouble 
with this; we removed tho screw and 
rammed in a rubber plug that does a bet- 
ter job of holding.) When your cartridge 
floats, you move a handy dial-like knob on 
the side of the pivot liousing, away from 
a point marked "0" and past a series of 
marks that s.aj' nothing, but imply grams 
of stylus force; the dial operates a nicely 
contrived spring that introduces downward 
push upon the front of the arm, gram by 

44 



(from paye 

gram. This calibrated adjustment — start- 
ing with the cartridge floating t.t zero 
force — is claimed to be more accurate than 
any commercially available gram scale; 
I'm not inclined to argue though I don't 
go in for micro-accurate stylus-force 
tests. The scale is clear, unhampered, posi- 
tive a^id fery simple, and the range of ad- 
justment is widely spread out. If I am 
right, the spring is such that the down- 
ward force is virtually linear over the nor- 
mal range of vertical arm movement. 

"Now this last is a vital point. .A. non- 
linear spring — ^and we have plenty c£ them 
in millions of older changers, pnlling tht! 
ami upward against its own weight — dras- 
tically increases stylus force as a changer 
ann is lifted upward, lowers it as the arm 
drops. In the old daj'S when heavy stylus 
forces were measured mostly in ounces, the 
difference was a dro]> in the bucket, to 
mix metaphors. But now, when stereo pres- 
sures are so slight and stereo styli are as 
sharp as necdlcs—real needles — the slight- 
est variation is serious. (And how many 
dozens of springs can you remember that 
gave one reading as )'ou tightened theni 
up, slipped to an altogether dillcrent one 
when the adjustment was turned the other 
way?) 

Present stereo changers have done in- 
genious things to get away from this, to- 
wards a light and constant stylus force, 
regardless of the height of the pile of rec- 
ords, and al.so to provide an accurate and 
trustworthy force adjustment. But I still 
fee. that this is one of the weaker areas in 
changer performance, perhaps by necessity 
under the eircumstanec, and that therefore 
the separate ("manual'') arm is generally 
a safer bet for performance, Especially if 
it is /ixied up like this Empire 98 model. 

Once 3'our stereo cartridge is mounted, 
the balance set tor y.ero and the gram scale 
turned to provide the desired stylus force, 
the Empire 98 goes to work and shows its 
stuff. 

iline promptly wont dead. Ugh, says I. 
Gremlins again. But this was a baliy Gvem- 
li7i — a had connection in (hat crucial spot, 
the small-bore joint between cartridge shell 
and arm, where the multiple stereo con- 
tacts nmst be niadc securely and min\is 
shorts. There was a bit of play in mine; 
if you wiggled the cartridge shell, the 
sound came and went. B)it after a close 
look, my engineer assistant fixed it up and 
his grumbles were only half-hearted, which 
implied that it wasn't mvieh of a job. No 
trouble since ; but 3'ou might cheek that 
point when you get ^'ours. 

The next /lurry of excitement was strictJy 
niy fault — I skittered the arm across a 
record and m.iybc damaged a h igh- com- 
plin uee stylus, just goes to show that yon 
must learn to ''run" your equipment almost 
by instinct, as you do your ear. I change 
arms so often that I don't get the right 
habits. The Empire 98 has an ingenious 
and really very work.ablc self -locking arm 
rest; it tripped me up only once, right at 
the beginning as described. The arm goes 
in, down and towards you and Stays put, 
but lifts easily out again with a slight 
back-aud-up motion, (Peminds me of the 
old trolley poles tliat used to hook down 
under a similar catch when not being 
used.) Of all the light-arm resting systems 
I've tried, this one is for me tlie best, so 
far. Some, like the magnetic arm rest that 
ten Ills to bounce, seems to me downright 
dangerous, unless — -like the Shnrc Dynetie — 
the earl:ri(lge force is so light tliat a skitter 



sidewise on the record does no harm but 
merely generates a perfectly hideous squawk. 
Bad for the nerves, anyhow, even so. 

The minor troubles once corrected, the 
arm behaved beautifully and, indeed, has 
aroused in mc a desire fo convert my en- 
tire semi-permanent sct-U]) to the Kmpijc 
98, a project that is technologically too 
drastic at the momen". The arm not only 
plays uphill and down and at any plane of 
inclination that my box happens to clioosCj 
but it also tracks like a breeze at almost 
no stylus force, which is an especial bless- 
ing for mc. 

You'll remember the old Cauby I..oose 
Eloorboard test. I'd almost forgotten it; 
but I suddenly became aware that this arm 
was tracking merrily onward CA'Cii wtiiile 
I trod heavily on the same old springy 
boards that in the p.ast have so often 
thrown good cartridges into a tizzy of 
groove hopping. Yon can't bother this .arm; 
as I nnderst.md it, the shocks and vibra- 
tions sort of cancel out — they hit both 
ends of the area, both sides of the pivot, 
and neutralize each other, A-.\'. That is 
an inherently excellent virtue that .should 
recommend any arm to yon which can 
boast it. Groove- jumping from external 
shoek.s and resonances i.s still a major 
bother in present-day home hi-fi of many 
sort.s, fancy and lowbrow alike. 

One recent record changer that I'm using 
at the moment in the country place goes 
into such violent oscillations on its spring 
mountings when I walk past it on certain 
of my familiar loose boards that the cart- 
ridge actually jumps up and down and 
skips as much as an inch of record. The 
blame there is mainly in the changer 
mounting; but it illustrates one more of 
the many household tracking hazards that 
nmst be coped with in every area wliL-re 
they occur, from floor boards to stylus. A 
stable, uushakeable arm like the Empire 98 
is one very good element in a skip-proof 
set-up. 



3. Floating Your Own Arm 

I must describe my somewhat clumsy 
homc-stj'le fiotatiou job, worked out on 
one tj-pe of arm that I've recently been 
using. Mine is not the only system worth 
experimenting with ar:d it works only for 
flat-top arms— no tubular jobs. But it may 
at least start you thinkiag ou your own 
modifieatio7i of the idea. If yon can do it 
without addijig over-all weight, more 
power to you ; I couldn't. It is possible that 
I've put on more extra weight than is de- 
sirable, but somehow I rather doubt it. 
I have a feeling that no harm is done and 
I refer the same to you technicians in case 
you want to verify it. The arms I used to 
try out floating system wore a trio of the 
inexpensive \-iseous-damped arms imported 
froni Japan — I reported on one of these 
some years ago upon receipt of it from a 
friend in that country. This little arm was 
excellent in its pristine state for mono 
use. (Mine is the simplest of the viscous- 
damped models; the f.uid spills if you tip 
the arm sidewise for more tlian a few min- 
utes.) It tracks marvelously — important 
for me — and it has a quick-change slider 
cartridge mount, wliich I need for compar- 
ing cartridges. The arm was cheap and I 
didn't mind buying three at a throw. 

When stereo came, tho\igh, I almost 
thi'ew them out. Eirst, they weren't wired 
{CoritbiucrJ 071 pngi; 71) 
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Audax systems were planned with intelligence, styled 
with boldness, built with precision. They are evei'ything 
an outstanding speaker should be ... a welcome combi- 
nation of unusual beauty and versatility ... a truly orig- 
inal achievement in furniture design. The 8-dimensional 
Dynel Acoustiscreen is a distinctive new face in speaker 
grilles, available in vertical or horizontal patterns to 
preserve the "honest" design. Place Audfti as you want 
• — on shelves, tables, in cabinets, or free-standing. Legs 
are available, if desired. All Atidax Paraflex Speaker 
systems are custom finished in oiled ■wa^lftut* 

Audax sound is "natural" and spacious (Audax is more 
speaker than many units three times larger). The pat- 

_ . i , .._,„«,.',' 



JlJ*AUDAX • DIVfSJONW^REK-O-KUT CO., INC, 
38-19 loath St., Corona 68, «.y. 



ented Paraflex speaker cone suspension permits infalli' 
ble handling of the audio range. The ducted acoustic slot 
in the enclosure assures bass free of annoying boom. 
And, Audax is not a "power hog". .Jt will operate 'with 
lower powered amplifiers! 

You're seciire in choosing Audax.. .secure in knowing 
that you own the ultimate in speaker sound and siylmg. 

CA-80 — 2 full range S" speakers and matched iweetcr. ?99.95 ■ 
CA-ldO, above — 2 full rayige 10" speakers o 
■atid i' malc.hed tweeters. S139.95 ■ ...For 
the biffgeal and best sound in the ms&y^s^s'j 
package,' Model CA-60, rir/ht — {)%" * li" 
T ir. 359.95 

Send for free colorful brochure. 




AUDAX, pmSipH 9jF R£K>0-KUT CO., ItiC 



Nam« 

Address^ 
CIfy 



4^ 



^ -i,t*.**»t»*»^ww.americanracliohistorv.e0m™ 



EOUI?M£MT 




« O © @ O 



H. H. SCOTT 299 
STEREO AMPLIFIER 

ficofilt'l :i- ScoU .-[inijlifu'r which 

(?no. of the; c;[rliost iiiiits aiifl Avlilth 

lull! ).u-eii ill oui- h;iii(ls since (bo previous 
Api'il — in .C.'ifl", the eompiuiy |-i;ul >io reeovd 
oi' our iifiviug rccBivtMl it ror test and 
woinit-reil how hiul gotten it.. Since the 
)!isri«lieiiieiits worn not expressed iw the 
HOW stniiihirdize*! tHFM terms, II. H. Seott 
Ine. toi'Wii riled iis two reccrjt tniits to be 
cliwlfei! Mild riileij uiulei' tbe IIIFNf Slaiul- 
iirijs. 

Me:i.siirv-iiientf vuider th'Ssc -titaiKLai-ds be- 
(.^(niic: rathei' involved, as "is appmciit to 
siiiyoue who linn re;id tliein carefully, l-'or 
tlrO sjvC'cHifMtiuii of oiitjjiit, power in wiitts 
i.s iiiu;isiiri;d t'(>i' a rated percentage of dis- 
terlion, Which for tlie .Seatt amplifier is O.S 
pel' cent, in contrast tii tlie recently adoptcii 
staiKhird of the Etoctroiiie riidiistry j\ssO- 
ciation which ealLs for a distortion of ■!> 
]ier cent. We ^itill beliere tiriiily tliat all 
Ijigli /ifielity ci.nnpoiient iivnuif uctiircr^ 
slioulil rate their protluols' outputs in "Hi- 
Fi W.atts," whieh we lirtvc heretofore pro- 
jmsed as being the power output at .1 per 
cont distortion, in ■(■■oiitrast to the nnich 
hi«her iigure ns<;(1 by nio.st of the so-called 
■■pai-ka^je" m am. fact live |-.<c.. However, O.S per 
(-■out i.s evea better than 1 per cent, which 



is to the (fveilit of Scott. 

Ill act'ordniice with tlie Standan'.s, tliere- 
fefe, lh<s !,-i('e'sl- ineasiirement on tlie 
jives fi fl^nive of 18. li watts on one cbannel 
■mA watts on the (jtliec at n.S per cent 
<li<stfir(ioa. 

Power Huiidwiiltli is the f(^rni which is 
vi^id to .specil'v the performance of an 
a.iriplifier at the fveipieiicy e.-clreiaes, and is 
stated as the highest an.l lowest f rccjneiicies 
a.t whicli the di.stortioii is the ratL?d vahsc 
{i« this e.:ise, O.S per eciit) rtt <lb below 
til*; rated oiiljnit, whieh is 17 watts fur tlie 
2!)9, aceordiUH to the inaiinl'aeturei . On the 
two channels, we nuijisnred 'i',' and 2^ cp!<, 
respectively, as baviiif; the (K.S per cent tlis- 
tort.ion at 8.."i watt.s (:> db bi-luw the rated 
17) for the low cud. and i2,()0u an.l .some 
^'iiiue beyond tlie range of our distortion- 
fneasnriiitf ettiiipnieiit. Tliert.'f or<\ the poc^r- 
est Powef Eaiidwidlh figure wtnild bo 23 
to g'>,00(i f\m. 

It should i)e reasonably obvii>us tlia.t 
nieasiireiiK'nt aciairacy attains a raJlicr liijjli 
■nrder when varialiousof less th;in 1 db are 
eiieonnlcred : in thi.s ranj^e, for t.vamplc, 
lioni Ui to 2n waits is only 1 db. Power 
or.tpnts are ii.sually calculated from voltage 
measurements made acro.ss a load resistor 
(which in itself .<hotiliJ be a pure it-sistanee, 
wilich i.s almost impossible to obtain ; a 
wire-wound resi.stor has con.siderablc in- 
ductance., and this can cause muisual effects 
ill the hii^'hur f reipiencics) and sinee power 




Fig. 1. H. H. Scott Model 599 Slereo Amplifier. 



varies ns tin? square of voltnge, the elt'ec- 
tivc ''power'- .scale is spread out on a volt- 
meter .scale. Por greatest accuracy, a eali- 
lii-ated oscilloscope shonld be iiricd. 

IIIPM. Standarchs have not yet been pro- 
mulgated for measiirement-s of int.crmodti- 
latioii, distortioUj and until recently vvc 
have ;ipplicd our own ratine to amplifier 
oiitpnt on the basis of llie power at which 
I.Nt distortion was 2.0 per cent. Some entji- 
nccrs believe that present IM nict.hod.s (two 
frequencies, til) and 7000 c.p.s, with the 
higliei' tone V2 db below the lower) servo 
only a.s ,1 measure of low-f reqneucy dis- 
tertion of the .amplifier, wdiile others (ill. 
eluding' ourselves) believe that I'M niea.snrc- 
nients a elo.ser iiicasiire of th(^ audible 
di.stortion in an amplifier than do hannunic 
nieasiircmeuts. since music is largely har- 
monic ill structure anrl hMrmonic distorlion 
is not so di'triiiLcnta". to quality as is IM. 
This .argument has not yet been rescdved in 
the IIll'"it, although many other reputable 
organizations siib3cril.>c to I'M nieasurc- 
ineiits as being perfectly \'alid — notably 
the .SMPTli, WestrcK, and Altec. In any 
case, we made IM measnrcmcnts on the 
290, and at 1, u, 10, and l.j wiitts the 
distortions were 0,i::l, fi.Sl, O.H"., and O.tit 
per cent., reacliing 1 per cent at I'i.ti watts 
and il per cent at IS.ii watts. Thu,* wc would 
iiornially rate this iimplifiev :it tS wBttS. 

One other niea.suremcnt relating to ]iliwer 
cntput is dcsi^ribcd in the IHF.M Stand- 
ards, and this gives a higliin" niiiiierical 
value than Continuous Powin- Output. The 
term "Music Po\cer Ontinit" is given to a 
nieasuromcnt made with "significant supply 
voltages maintained at the same value as 
they were under no-signal condition;;," 
Actiiflllr, this is an iniportaut figure, siwe 
the ;ibili(v of an amplifier to handle ill- 
.stfnitan.L'ou.s p.fcak.'i of power is iinportiittt 
with mii.sic waveforn.s where tones sucli as 
a piano have a lii.gli peak value but tliC 
integrated po\\'er out put (i\'er :)n\' appreci- 
able amount of time is consideval)ly less. 
Tims, for example, it is likely that nii 
amplifier with an INIPO rating of 20 watts 
■iIikI a continuous power rating of I.^ watts 
woulil undoubtedly sound better than a 
l.5-\vatt auipliticr with a jMI'O rating of 
only Ki watt.s. The usual (aud simplest) 
method of making tais uicasiirenient is to 
introduce a shunting resistor across any 
series resistance or choke in the power 
supply so that under high power outputs, 
when the output stage draws more current 
than in the no-signal condition, the voltage 
applied to the output tubes is the same as 
in the no-signal c.r.mditioii without the 
ahuntiug resisfiOr. Pai-tovs tiniding toward 
a high MPO rating are a largo .storage 
capacitor (the One ::rom flic oiil,[n[t.sEagc 
snpidy tap to gronnrl) nnd a lovr value of 
series resistance betv.-een rectifier tube and 
the supply tai». On the 20!) meiasured,. w^ 
found the MI'O rating to bc 21.2 watts m 
one cinuiiicl and 22.0 on the other, both at 
0.8 per cent distorl.ion al 1000 cps, in 
at'l-oidance willi the Standards. 

IIIF.M Sraiidarils specify that liuni and 
noise mC'isnrt'ineiifs shall l.ic made using 
the weighted .lO-dl.t (A) curve of Af>A 
Standard 724.8-lO.H. Tiie 200 measured 
sliotvoii, under these eoudit-irais, a liuni and 
noise level of ~ <5fl ilii oii the jihoiifi filid 
tapc-he.'id inputs an<-l of ~ *St.i db oil the 
high-level inputs, both figures lieitlg signifi- 
cantly better than stateil in tlve earlier 
Prov'ili'.. For the information of anyone 
who cares to duplicate huni and noise 
inoiisiirenients in aci'ordance with JIIFM 
Standards, a circuit consisting of a .0".-uf 
eapncilor in series with lO.OdO ohms call 
be ii.<pd ahead of tlie high-impedance 
VT'\'''M, which is thcM coiinecfcd across tlie 
10,000.ohm resistor. This will approximate 
the 40-db (Ai curve of the ASA Stairdard. 

C-ti 
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ANOTHER FACTOR IN 
"INTEGRITY IN MUSIC" 




does your 
speaker systera 
CHANGE 
tlie 
rausic? 





RS-406 12" Acoustical Labyrinth System 

When a speaker system has the unique facility of repro- 
ducing every sound within the effective hearing range 
without adding or subtracting from the music — you en- 
joy "Integrity in Music." This facility in Stromberg- 
Carlson's Acoustical Labyrinth'^'— our famous quarter 
wave length duct enclosure — results in five systems 
which offer you maximum performance. 

Most popular of the five is model RS-406. It has a 
1 2" soft skiver woofer, a 5" mid-range and an induction 
tweeter — all Stromlierg-Carlson products. Its effective 
frequency range is 30 to 20,000 cps. Over the range of 
48 to 18,000 cps its IM distortion is 0.8%. It's shelf 
size, too— 2278" ^ 13%" face, 1278" deep. Complete 
with crossover network, set up and prewired at the fac- 
tory for only ?i 119.95.* 

Other Acoustical Labyrinth systems range from the 
RS-401 with 8" woofer plus cone tweeter, at $44.95,* to 
the RS-424, a superb system featuring a 15" woofer, for 
$199.95.* Decorator cabinets in contemporary, period 
and traditional styles and finishes are available for all 
Acoustical Labyrinth systems. 

Stromberg-Carlson now offers 16 equipment cabinets 
in a wide variety of styles and finishes. They are de- 
signed to house complete Stromberg-Carlson stereo 
component systems and are factory assembled. They 
reproduce as faithfully as separately mounted compo- 
nents because of a unique mounting method that iso- 
lates the speaker systems from the other sensitive 
components. 

See your dealer (in Yellow Pages) or write for a 
complete component and 
cabinet catalog to: 1418-03 
North Goodman St., Roch- 
ester 3, New York. 

*Prices audiophile net, Zone 1, 
subject to change. Decorator cab- 
inets extra. 
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"There /s nothing finer than a Stromberg-Carlson' 



SON 
DYNAMK 



STROK/IBERG 

GEIMERAU 
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EDWARD TATNALL CAN BY* 



FORWARD WITH THE CLASSICS 

Handel: Royal Fireworks Suite; Water 
Music Suite. Philo. Orch. Ormandy. 

Columbia MS 609S stereo 

This IB unregenerate Handel for those who 
go DUta over Bach-StokowgkL I suppose there 
really la a continuing market for such stuff, 
among people who have discovered that old 
Handel Isn't so bad II you make him sound 
enough Ilka Rachmaninoff. To tell the truth, 
I was once nuts myseU (aged fifteen) over 
the Hamilton Harty arrangements (and the 
Beecham ones) of the Plre and Water music. 
But I went on to higher things and so, too, 
have we all as a group. Bven kids now like 
Handel hlmaelf, these days, minus doctoring. 

The Fireworks Snjte U In the Harty ar- 
ranprnent, played here wlti the largest pos- 
sible forces and the biggest possible blur. 
The Water Music Is listed as arranged by 
Ormandy ; the sound U that of tlie famUlar 
Harty arrangement, touched up and en- 
hanced with extra ultraviolet. Dreadful — ab- 
solutely dreadful, is all I can say. 

(P.S. If huge sales on thl£ disc help pay 
Columbia for the cost of some of Its more 
worthy offerings, I can't complain too bard.) 

(P. P. 8. I forgot — there's also one ot those 
dlrge-llke CoreUl suites that date from the 
tlmee before we had discovered thnt CoreUl 
was a human being.) 

Handel: Israel in Egypt. DessofF Choirs, 
soloists. Symphony of the Air, Boepple. 

Vox STPL 511.642 stereo 

This Is the first recording of the big Han- 
del piece (donble choras, three soloists and 
orchestra) to do Justice to Its dramatic force 
— ^the very essence of the music aa first con- 
ceived, rm prejudiced, of course; I sarg in 
this performance as a Chorus H tenor. 

The performance was recorded at a con- 
cert, necessarily (with some re-recordlng 
afterwards), and suffers in some respects, In- 
evltahly — though not from coughs and noise ; 
an attentive audience and good tape editing 
have vlrutally removed all sense of audience 
Interference. The sound, picked up from fairly 
close-up mikes on the stage, Is spatially not 
as ample as It might be and some sections of 
the large singing chorus are a bit too close 
tot a good- Wend, notably the tenors of Chorus 
I. But the dramatic Impact of an exciting, 
arresting performance Is captured beautifully. 
E^n the slight raggedness here and there of 
a stage performance not subject t6 leisurely 
re-takes will please any Informed listener who 
Is after the meat of the music, merely by its 
genuineness and sincerity. 

And It Is the meat that we hear, no two 
xrays about it. This predominantly choral 
piece (only a few scattered solo arias) paints 
the great events In Egypt — the plagues, the 
crossing of the Bed Sea on dry land, the over- 
whelming of PItaiaoh's soldiers In the fiood — 
with almost violently dramatic force, cumula- 
tively, one thing hard npon another, building 
excitement. Boepple, this conductor, piles up 
the tension and draws out the pictorial magic 
straight through — where so many perfonn- 
ancea treat each piece as a fitatit, a&parat^ 
"oratorio" number, minus a thought of dramn. 
(See the Incredible Hnddersfield recording, on 
AugeL) Other recordings have aimed tn this 
direction— but the Westminster Utali version 
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Is raw and somehow coU^late In sound, mu- 
sically unpolished, the ancient Concert Hall 
BrlHah recording is done with a tiny chorus 
tn madrigal style. 

The complemenfatry drama of grand phi- 
losophising that la Handel's most magnificent 
dramatic tool of all is gorgeously bandied by 
Mr. Boepple — those great eight-part choruses 
of comment, glorifying the Lord and his 
works, the big, fugal climaxes recounting 
what has been accomplished. Good stuff here, 
even with a few amateurish yawps and sbouts 
from over-enthusia^lc singers and some 
bloopers of a minor sort in the orchestra. 

The stereo is particularly good and useful 
In this double-chorus music, close-op miking 
adding more Impact to the intended separa- 
tion of the two Chora! groups: EJven the or- 
chestra la nicely spread out, though close. 

Miriam Burton, Betty Allen, and Leslie 
Chabay are the three competent soloists, all 
very musical If not exactly Handel-type sing- 
ers. There's onfan and harpsichord (Prince- 
Joseph, Conant) nicely balanced. One soloist 
makes a serious mistake In oue aria, but I'll 
bet you can't flnd It, so deft was the recovery, 
unless you follow with a score and have razoi^ 
sharp ears for parallel fifths. 

Haydn: Horn Concerto In D; Trumpet 
Concerto in E Flat. K. Arnold, horn, W. 
Gleisle, trumpet; Pro Musica Orch. Stutt- 
gart, Reinhardt. 

Vox STDL 500.4SO stereo 

This attractive and simple album is one of 
a new Inlematlonal-tjTie series on Vox, 
(Music of Five Centuries), manufactured for 
sale In various countries, the notes In this 
albuip printed, .Id both Bngllsh and French. 
After so many garish color-covers, this one's 
plain light blue with a pink label stands out 
by reason of Its very simplicity. (But tho 
cover tends lo curl a bit.) My eye likes It. 

An Interesting Ustening-pobit comes up in 
respect to these two works. The musicologlcal 
scholarship quoted in the notes tries bard to 
pin down the horn work as to Its problemati- 
cal date, but isn't very convincing ; the fa- 
miliar Trumpet concerto Is well known as a 
late-Haydn piece, from 1796, the time of the 
big oratorios ("The Creation" and "The Sea- 
sons"), written after the last of the sym- 
phonies. 

Now I maintain that any good listener who 
hAS heard a lot of Haydn, Mozart, Bach, and 
the like can spot the approximate dates of 
these two works without hiy help at all from 
scholarship. Just by their sheer sound. If 
you've listened to the period, yonH recognize 
the styles as you can spot, say, a fatuily pho- 
tograph of the 19&0'E by tha clothes the rela- 
tives wear as well as by their familiar faces. 

No trouble with the Trumpet Concerto, 
which is here played admirably and without 
those once-usual modernizing alterations. This 
Is obviously. In the listening, of the, shall 1 
say, almost-Beethoven period. Being Haydn, 
It Is not as emotional, as Romantic, as much 
late Mozart But many a passage is already 
technically beyond Mozart, sounding like early 
Beethoven. And all the way through, you'll 
hear tunes right out of the "Creation" — If 
you know that work. Haydn, all right, even If 
.vou didn't get told of it officially. 

The Horn concerto is much earlier — clearly, 
to any listening ear. It belongs in that Inter- 
esting In-between period, before Mozart (or 
In his childhood), dominated by the Stamltzes 
and then the Bach nons, notably K. P. B. 



Bach. You can tell, by the way It sounds, the 
"busy" effects, the ultra-simple harmonies, 
the gulck arrival at the' rudimentary "second 
theme" idea . . . but, as I say, these things 
are beard much more easily than they are 
described. 

The musicologists have laboriously dated 
this music as "before 1781." Boosey & Hawkes 
publish its score as of 1767, "without," as 
the notes say, "quoting evidence to support" 
the date. 

Well, the evidence la there all right. It's 
right Id the sound of the music Try It and 
see. In pleasing stereo, nicely recorded. 

Chopin: The Fourteen Waltzes. Alfred 
Corfot, piano. (Recorded In 1934). 

Angel COLH 32 

What an extraoldlnary experience this re- 
Issue turns out to be ! To hear this great 
pianist of another Hme play these works In 
his prime. In a manner tbat simply does uoi 
exist any more, is a Joy Indeed and a rereln- 
tlon of the true meaning of the waltz as 
Cbopln composed It 

True, Cortot played a full Irondred years 
after the composer himself, and we today have 
added a mere quarter century to the span. 
Nevertheless, time's horizon's are narrow, 
twenty-five years la just about the full span 
of living memory, and in this last quarter 
century the world — and music too — has 
changed with frightening speed. 

It's hard for me to believe tbat in those 
very days, the mld-thlrtles, I myself bought 
a companion Victor 78-rpm album by Cortot, 
the 24 Cbopln Preludes, and found them very 
dull, in my youthful snobbishness ! (Hiopln 
himself was unbearable to me at that age ; 
now, with tl^esf many years of llstenl;>g be- 
hind me, I iaarvel at the'fiuld, alive sound 
of these waltzes, and so will you. Live and 
learn. 

Above all, Cortot, In the maimer of his 
time (which vfas the early part of the cen- 
tury, beginning even before 1900), was a 
master -of what we call rubato, p. most In- 
adequate word used to describe the subtle 
art of Irregularity In the time values of per- 
formed music Rvbato Is taboo nowadays In 
most playing ; when it does appear, it la no 
longer the old sort, or seems stiff, false, ex- 
aggerated and uneasy — the art ot It Is largely 
lost. Waltz time Is waltz time, and tbat is 
that But Cortot's waltzes are incredible. Too 
can't possibly "beat time" to th"™ ; no two 
beats are alike, many are virtually, non-eidst- 
ent, deftly shortened Or even omitted where 
they have no expressive function, others are 
subtly lengthened, for the most poignantly 
lingering accents on those big momenta ot 
supreme poetry tbat make the waltzes live. 
Tbe music under Cortot's hands seems to fly. 
as light as air. passionate, musing, poetic, 
ultra-intense but gentle and winsome too. Ex- 
traordinary I 

No, I don't suppose we can prove tbat 
Chopin himself played like this. The printed 
music doesn't indicate It, and wouldn't in 
any case. But Cortot surely persuades us that 
this mtitit be the grand tradition, the true 
Intent of the music — It couldn't be otherwise! 
It Is a way of playing that Is now beyond 
recapture, except through such living record- 
ings as this one. 

Technically, tbe piano sound is excellent, 
scarcely ever distorted even In the loudest 
parts. Surface noise has been almost elimi- 
nated In tbe LP processing, no doubt from 
the original masters. 
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AUDIO 

FIDELITY. 




N&W RELEASES . , . music for everyone's taste 
on AUDIO FIDELfTY . . . custom ffi^Mirtg techriiques . , . 
outstanding performers . . .matchless purity in sound . - , 
the ultimate in high fidelity listening pleasure from . . , 

the highest standard in higit fldelityl 

AFSD INDICATES RECORDS AVAtLABlE iH STEREO . . . }8.9S 
EACH U iNCH LONG PLAY , . . $5.95 



PMYS 




tr^fw*j n^uiriviE. . , . ULIISCa UT DIXIE' 

LAND. New Orleans . . , storyvllle . . . 
high steppin' music with the plunking 
piano, wbompin' tuba and stlding trom- 
bones. Selections include: ""Dger Rag." 
"Origjiial Dixieland One Step," and 
LlKanS^ City Stomp." 

AFLP 1928/AFSD SMS 



HARRY SREUER. The stanling and ex- 
citing sounds of genuine Ragtime in 
effervescent rhythm played in the au- 
thentic happy manner of mallet virtuoso 
Harry Breuer, Selections include; 
'Temptation Rag," "Bugle Call Rag," 
12th Street Rag" and "Ddl Plcklci." 

AFLP 1912/AFSD 5912 




With his. big band 
TON at the vibes , 



LIONEL HAMf>- 
playlng "Hamp's 



Mambo") "Air Mall Special", and "Hey 
Ba Ba Re Bop", 

AFLP 191S/AFSD S9'i^,- 



Go west with JOHNNV PULEO and his 
Harmonica Gang while they play "Red 
River- Valley", "VellOw Rose of Texas", 
.;4na|.!'On Top ttf OW; Smoksy", etc 
™ ' ■ APLP J91S/AFSD S9i» 




|a camp!ets eataleg !> available fromt 
IIDEPARTMENT A-3 

770 ELEVENTH AVM., H. ¥.19, M< V, 



Name;.. 
Street- 
City.,..,; 




LOUtS ARMSTRONG plays jazz f£ivoi-ites 
born in the early 1900's . . , immortal clas- 
sics that have witfistood the tost of time . . . 
music that is as vibrantly alive today as the 
day it was written. Satchmo played all the 
selections in this album with King Oliver, 
and. many of the selections were written by 
King Oliver himsetf. Listen now to Louis 
Armstrong play such classics as: "Saint 
James infirmary," "Frankie & Johnny," "Jelly 
Koll Blues," "Big Butter A Egg Man," "Hot 
Ti-nie in the Old Town Tonight." "Panama," 
it'll Airt't .Cot Nobody," "Dr. Jazz," "Drop 
Itiat S^((" and others. 

AFlP 1930/AFSD 5930 




Hear the rich, resonant voice o( ARTHUR 
TRACY . . . THE STREET SINGER singing 
Marta, the song he nr^ade so famous. Hear 
also in brilliant high fidelity, renditions of 
"September Song". "Sesause", "Vou Are My 
Heart's Delight ', "YoU'H Never Walk Al<3lie". 
and "Beautiful Love". 

AFLP 19Z9/AFSD 5929 

■ H P ^ ^ P S 

OTHER NEW RELEASES Hi 

• ITALIAN STREier SINGER . . ,. Val 
Valenti . . a vibrant soariBg voice 
smging such favoritss i as "Core 
'ngrato", "Mattinata" afid"Tiri;Tbmtia". 

AFLP j^9D2;i'AF:SD 5902 

"." • JO BASILE his Accordion and Or» -' 
chestr^ In Accordion d'Espana playing 
"Lady of Spain", "Doce Cascabeles", 
::8tid "PaWiplonica". 

AFLP 1870/AFSD 5870 

• Carnegie Half cdhcert of the phe- 
nomenal DUKES OF DIXIELAND II! 
Siel^ctione Include "Muskrat Ramble", 
■'Roy^I tiarden Blues" and "Montat". 

AFLP 191E/AFSD 5918 

• EDDIE JACKSON ... the struttin' 
vaudevlllian singing "Wsitin' for the 
Robsrt :E, Lee". "Bill Bailey", and iii 
"Sweet- iaeorgia Brown". Jil 

AFLP 1909/AFSD 5909 = 

• Outstanding artistry . . . unequalled ii 
yrrtuosity . . . LARRY ADLER - . - play- 

i ing 'There's a Boat Leaving". "Gene- 
"vieve", and "Summer Time", 

AFLP 1916/AFSD 591B 
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built-in 
systems 



When planning a built-in higli fidelity system. 
It is wise to specify speakers that work best in 
simple, easily-constructed enclosures. 

This not only saves lime and money in 
carpentry but avoids the possibility of disappointing 
performance caused by unavoidable alterations 
to dimensions of labyrinths, folded horns, 
and other tricky configurations. 

Bozak speakers are the ideal choice — 
they are designed to give optimum results 
from the simplest enclosure — the infinite baffle. 
You can listen to a Bozak in a showroom 
and be assured of obtaining equally fine sound 
from your built-in Bozak System. 

Bozak speakers are available as individual 
units and in a variety of fully-wired, 
ready to install panel systems. They are 
the best you can buy, yet surprisingly reasonable 
in price. Visit a Bozak Franchlsed Dealer soon 
and discuss your requirements. 




VERY BEST IN MUSIC 



Brahms and Strauss Lreder. trmgard 
Seefried; Erik Werba, pf. 
DeulscKe Grammophon DGS 71 201 8 

stereo 

Thfs is just OIK; iDori- in (he loni; scrios of 
rotOrtli: by lliis cwtrannlinnry sin.:^i>r, Iml k is 
as uiii<[UOl>' O.vci ( inii r iiy in llic 

Wlini iiiiUcO-s a •^rrA\ sin,L:i>i'V First all. ;i 
keen inuaicrtl t>ar — tavern bo-i'i\ir-Q a groat vwict*: 
bui a^on'^ with the oav, in lodisnf^p with it, 
there iiuixt 1)1' perianal [ly, oinolioiinl ijiiens- 
ily, pfi^^sinnnlo (iGvolum. .Soofricd li'i.s a 
utranL^L;, almost iiiioarlhly instnimL-ul iiov like 
any I've G\"<n' boar<l hcftvvi!' ; I kr-v\i thlnkijii; 
that in soiii*> \v;iy. it n tomboy vi»iLr', a 
wild, passuma.ttr. hi sty. iio;isaiil:-likc, iil tic- 
hoy voice ihiv. iiuito rifh-n sinioaks ami yau'iis; 
hi ^traiiEoly lioiiicly toiiL'-s. yet soairhow i.iro- 
jccL^ a inusioa] -sincerity aiul i)as>^iiihi iluu — - 
aIko — ['CniindH ino of, a ■.H.-rirtaiiv, .ToJin 01 Aro, 
Ipcrnanr i<ba\r,s J<tan. fiiU of fire. 

She mako.s :\ new (lijiii; of every HOiig t^^bc 
sttigs, persona] jzlnp; ilie limbic, b*Mniini: the 
lino n.!!*:! sh^iiu? (within aceepLrtblc hounds) to 
fit" het" peasant-nui'e delivery, the Ibii, wohhlG- 
free low tone^5. ihe -ihnogt shriokin;; hi^li 
Lones, utterly true in piteli and mnoiii-inal 
[>rojcction. Tlii.^ Utile ^al will iu>vor bore you 
with her sinj^injcr! 

\Ci''il<- Wi^i'ha iv'^ bcr ovcr-exolU^L-iii: acei»Mi^jnii- 
isl. The slGi'GO MMind is ^:o ,so. ilio [jiano ratbar 
di-Stant an<l lacking in hass, iho vi»if;e rathev 
loo notieaably oft." to imo. .<k\o i"or naiurfti i'<:?al- 
ism. In two minutes you'll tor^^et all nbour 
.such minor consideraiinn?;, 

Strauss; Don Quixote; TME Eulenspiegel. 
Berirn Philharmonic, Kempe, 

Capirol SG 7190 stereo 

Tlii:^ i-s a liin|>id and lovoly i'ec;<>rdiu^ of 
Ihe well known jouo poems, letHurety, relaxed, 
iow-volia^'e yet never c^.ull. Tbowo wlio Itfive 
been nurturf?d on the b:);li-tension Sirraus?: of 
Fritz, Reiner (on UCA Vie(or) may lind ibis 
[;ind of Straur>s hard to aroepL l"Or awhib?- 
ii^ very different. Hut. Ion;r(h aside, ii. in wftU 
worthwhile. Iteiner iiol wiib.-;(andin;; (an*l I 
think Keiner in the p-iva(e^i Strau>js juatv 
itlh'c). 

Length is the main diftieully in "Don 
Quix-oto." Ii nevof failn lo fayeinalu imr at the 
be^iunin?, ilii.'? work~-aud I ani ahvay^i driven 
(0 i:aturation long; before ii I'inU. ><tiirh etid- 
lefts spinning-aiil of a good idea ! roi-tnnaicly, 
a recording may he playod in hits and v-i'ves 
10 ia?ie ; Capivol (KMD oblige*: here by 
splitliug thR big i>iecc outti (wa aides, Maj'b^ 
you'll never i^t?» to .side '2. 

nu(- you should, for "Till Knlenspie^et"* 
SOl.s it^ correspond! ns |>lea.v;ing and -enfle 
ti eatnient tliere, in (hn ^ame niannei , In bofli 
works the stereo .soniul in fjuire lovely, n g^tn- 
do. bi^, shiny .^onnd bul somob-nv- very iiatU' 
ral and inodosf, the many jsoIo pa:if^?ii;e.>; 
throughout the orchestra nieely located and 
related in the comfor(9bh' h];^ ^pac*^ llxcel- 

Gershwin: Rhapsocfy !n Blue; America!iii 
m Paris, Leonard Bernsiein^ Col. Sym- 
phony, N.Y. Philharnnonic. 

Columbia MS 6091 stereo 

Here is the familiar Ger*<li\viit pair iiv new- 
style stereo, wiili r.ernsteln the itfauisi, ht the- 
"Rhapsody" and tho eonducior "f hoih. ftii*^ 
n*iver has f^t>sliwin been ;;iveii tin? red eari>et 
Irenrment so fully. Both work^ Intve a hug'e, 
nionumnntally symphonic air to ihrai. bathed 
in a va?;t Hv<.'nesH aeeordinjr to oiirnMiily pr'e- 
vuiliug lAStes foi' "symjdionie" ]nus;i«: i.)f tlie- 
hiKber c1a(;>>ieal sort. Hoiii have <^\.eellcnl yav//.- 
.<\y\(i POloiS't.s — the clavir.et and lrniiipe( in the 
"Uhap^ody" arc very much in siyb — Iwit ihcy 
are di.sranlly ieitu;tled, far n(Y in ihu vn:^t eon- 
fxirt-hal'l spaees. niGllin;^ in a bnltevy ^ion of 
way inJ"o the great, fjoldon .-^ymphonio sonnd. 

No]>c — i don't liku, I keep i-»'iru>m!>i>r- 
in.i; {hut can't find) the anci^^it Whltemfni 

' danre band versi^tn of the "IUiap>JOdy" oil 
78-rpm record;^, doiie U]i In (h*:: dry 'Tw<MiEies 
style, snay//,y, hard, <.'1<iJie-to, withoui a (r^ce 

I of i^olden liveiies,s" or romanUc biirne-'^-^. TMs 
new version stfeius ju,'^( ritrht for a .siijver- 
eolossal movie sjijeetacMlav, whirh isn't, my 
idea oi the tiorshwin sound at all. 
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To he sure, Bernstein liaa ah nnerrin" i^&ii.sc 
of iVie light ii\ui5lcat npprofich for tiic Jilting, 
iipfiy parts and he hfis pLckefl soloi«i.s who 
{Auy right, too, minus any wyniphoinc snoh- 
bisliiK'Hw. (Vcl ev'pii so, tluir curiously ^onli- 
ru(?nfal, Oiopines[iue ?>trf.ilv iu BciiistCJii 
shovvw up here in the slow i>[ann "hhics" *;eo- 
lioiiK.) The musical souml is penorally ritrhl, 
rhorefoio. if pretty thick in tONtiirc. T(u( why, 
tlicn, (lot??; Cohiuibia h:\yo (0 f?ivo it l:lio huge 
Symphonic trojiin^t^i^' ^ 5;n|>po,so bcc;ui?^e (his 
w/i.'? (Joirihwin Iryinp li;ml in ^o ckiss'ical ] 
Tii:i( luusl hn the thintdng. Jiuyhow — \iu]o>js 
it's (lone thfs way sinxply oul lif Mheov hAbi(. 
hi-f^ livcnc^ss b[>ing [>Ljin(lar(l i'oi' nciy xyuiphony 
0 roh OS t m \ <■ ro] >h on i 1 1 1; u 0 w ti d : i y s . 

IVrhajJS ii" ihe di.^c li.nl ])Oon done at^ a 
pop? ve<.oi"d, iu another (^eiJjLrtiuoni, it luight 
hiw'o. hfitl a luoro apprnprinlo oloio-iip tvoat- 
Dient fn the miking. Uiit iii/it woiiklu't do — 
nor for the? rhilh.irmonfe and Hcru-'^U-'in. 

TliG real troul>Io ik that Uie Gcrsthwiii music 
iy in ilsoU" ;t hybrid ty]»c, n('.i(b<.'i' ])ops nor 
classifjil, and therefore simply will not (it 
into the m;i<jhinctT of oither <;ori: in thi> con- 
v^'iuiinml w^ty. ^Rcms as though iJolumhia 
could liavo coped with this a bit more iiuagl- 
M a 1 1 Y el y- - u < (b od y tx' a u ts n roia I p o i ."^ to i eo 
r<^'(,'rn'din^, widi the clarinet one inch from 
one infke and Ibo wah-wali ininvper a half 
i]i^:h from tho other; but ,soinethiu;( could 
have been done to give a better and truer 
VCH^fi-yi'/.Y. flavor lo Thcj^e works iii ih©ir ro- 
cordetl .sound. 



Bartok: Piano Concert! ^% and #3. 

Gyorgi Sondor; Pro Musica Orch. Vienna, 
Giefen. Vox STPL 511,490 stereo 

\V}ijLt wonderfully /estful music lliis I'-ar- 
tok Is- — now tbJVt we have j^rovvn to Uv! 
wlure wo c^tn take it withoiU boin^^ horn(io<l^. 
The Second Concerto is the violent oue, the 
U"io«t lii-ligenic, out of the brassy, noisy 
*Twi?n(ies and just before that xtiddon return 
to a softer juvir-noiuanticisui that came about 
in il>e whnlc i^uisical world along with the 
Orral De))res(scion. If yon hove enjoyed the 
\v h i vlw i nd nil 1 .s i e Of the B a r to 1: Mn si c f o r 
Jftvinj^'s, J'ri'cusHlon and Cel^vsia of slightly 
later (1'.)'^^)), you'll find thin piece dear to 
your hi-il Iniart. It's from and never 

were HMcll marvelou.sly furious sound gener- 
Aind in a piano iind an orcheslra. Tlu.' open- 
ing moveirtem nse.s winds alone. Ibc second 
jnoveiiH.'ul is for strin<<s and the fmnl move- 
ment (urns on all the ^tOi>s. \v\[]\ ev(;rything. 

The Third Concerto i.s of a nuu-l] gentler 
nadirc, from iJartok's Irist period, hut this, 
too. 1 1 as o\'e r w I lo Ini i ng a 1 1 1 a c t i ons for th os 
Who know (he Conct^riO for Ordi^tvii of a 
year p?:Lr|ier. 

I woiVr (jualify (he above enthnsiaj^ni one 
hH far a,s the fi of this di.^c is concerned. — 
it'R fine sterijo, wisely rind eH'ce lively inikc(3 
witli a ii;ooO livcness but plenty of f?harp, mod- 
oro-sfylo odjLje as well, the piano situated 
oddly oiT lo the right and iu excellent balance 
Willi the inei-sive orchestra. (It wa.s to the 
ri;<]it Jis" J played it, anyhow.) Dul ihe iOiv- 
formances" are not up to i«y deserijitlon. alas, 
r wish They wct-o. 

The pianisl. Sandor, is a Hungarian and 
Roiuf>tinies I ihink only a llnn;,'arian can play, 
tbitt /luuiic. Kfindor i>roduce:i (he reoni.'^itc turi 

00. sly. his finj^ers lly like the wind. lUit thjit 

1, sn'T enough. The iiecnJiar thing about Ilartok 
is Ibe innncuxe, profound, Beethoven-like 
Iiu.niaTiity in musical terms that lurks jusf 
behind all the .sound and fury. It's enou;i,'h to 
say tiiat Sandor simply does not evoke thai 
bi^;her vnusicnl .sense, as I hear it. Tils finf^ers 
are fa.st and furious, but the lions^o is missing. 
(Mr s bettor in the Third Concerto, a simpler 
and more easily projected work, which has 
been H speeialty witJi him in the pa-st,) 

As lor tJie orchestra, it bttrays what seems 
to Mie a Vienne.se softness — quite unlike ^tin- 
dor's hardne.=?.s. The notes are all there, but 
the .spirit is dilhdent. even a bit scpieamlsh. 
An American orchestra would do far better 
ill understanding, I fhinlc. 

However — unlos.'^ yon know these works 
fairly intimately from oti^er porfonnnucos, 
don't let my hair-splitting hodicr you too 
much. The sound on this disc is terriAc In 
stereo, wJiich Ik enough fo j^^et nmeh of Ijar- 
tok'fc; impact over. 




FIRST CHOICE 

FOR LASTING ECONOMY 

Precision design and ruggfed construction to meet the fexacting, 
professional rcqiiiiements of the broadcast industry assiirs i&ng, 
trouble-frcc life for true econorny. 

Consistently high performance and virtually troublfe-free aperation 
of the Ampex 351 have established it as the first choice of not only 
broadcasters, but educatoi-s, professional recording studios, research 
laboratories, religious and business organizations. 

Actual case histories document the fact that Ampex, on a cost-per- 
opera ting- hour basis, is the most economical recorder made. Write 
for new compreliensive catalog 2031. 

Ampex Professional Tape Recorders have 
been selected for official use at 1960 Winter 
Olympics, Squaw Valley, California 






ti AUDIO PRODUCTS DIVISION 

AMPEX PROFESSIONAL PRODUCTS COMPANY 

934 CHARTER STREET • REDWOOD CITY, CALIFORNIA 
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Here's the super-sensitive 
Bell Carillon St&reo Tuner 
to match your Bell 
Carillon Stereo Amplifier 




.^►60 watls i^DSver . . . plnys storoo la])<?s. sleroo 
records, slcreu FM-AM tuner. Tlie Carillon floes 
ev£ritthin(i you wanl . . . has all the features 
you n«d. inc!Ut!ihg btiill-ili pi'c-artljiifjerj! = . ^ 
tlJS pctSicit match -for the Caf illon -Stereo TiiiieJi'. 

NOW... RECORD STEREO ON TAPE 




BELL Stsreci Tape Transport. Nine models ... for 
slereo playback and I'Mordiiig , . . 2-fi'ai;l(: and 
;4-te3»!(«;Stcreo tapes. Only popiilnf-i3rioed;B,^r^. 
iiS^ Ifanspni-ts witfi such ijrofessionarl'eatBffe 
a."; 3 hcuvy-diiiy motoi-s for positive Ijipe ef>n- 
trol — Aiilo-Stop Mechnnisni — electro-dynsmic 
bvak.lns. Bell stereo taiic trfinspo^'t . ■ . hcRl w<ty 
to complete j/oitr nuisic systeiti. 

Foy iidl irt/orHiati(>i( nhrtui oulstnnding stereo 
comjiunonts by Bell, send Miipon beiov), 

Sound Division 

Thomson RaiAo WBoltiiLdgo Inc. 

S55 Morion Road * Columbus 7, Ohio 



SOjiu iTic dysciiptive Htoi:ii\iro nn<j ypuciilcattons for: 

[J CAfiilon St<5i-oo Tuner MOflc[ 6070 
D C(tril(on.SniMH3 AsniiUflir]- Model 608& 

{ -Jl AMK:_ i_™„_ 

A DDKES" 

CITY . . ■ - ■man 

STiTE ^ _. 

?S2 



BACK THROUGH OPERA 

Strauss: Der Rosenkavalier. St^hech, See- 
fried., Sfreich, Fischer-Dieskou, Boehme; 
Saxon State Orch., Boehm. 
Deutsche Grammophon DGSR 7301 (4) 

stereo 

Vapti-ns <if this famous opcr/i linvo tlipiv- 
(iMH spcclul favorlti'S jEfte.:it^::^uiJurtatit rales 
— Tlio I'^^rtimiTscliiniiiirBaWin Ociis, the youiie 
Ocl.ivWiii (sun;; by a j:(ipi'.iiio> — ^thI tini oper.i 
I'vsu isccm.s to iiiive, lilii.' '•i;';i>-iiu,'n," a uuiuber 
ijf (liEtiticI iiuliooal styles, suipii.-ilngliy differ- 
om in yle«; of;,Jt]b*;,iiSii\>tt!iiyei"5ail world e.v- 

Nesv Yorkers, t'oi" v^Xitiiiplr;. iniiy not; t^iid 
this rtU-C5enw:iii version (juilo wliiil" rlie .Met 
ii]iglit oriler; lint I Ciniiid It iv moving :iHd 
vei^y musical privfo 1111 am:*' on li.-- nwn nK.Tlts, 
Sni(!t*stinglr «ist with ijii!>iiifaiit ttmiiai] 
voicrjs Miio know liow to iii.-F via tlie lutiiiical 
mrdlmn. In mldlUpii, It it: cecatdcd Ih n 
strikiiiKly f|r)ini!\ti<: iiwniiei'. tite <ilnger.<t sa 
vtry cliKi; to ihfe steiia niikes ilun the r;ipld- 
Jlre sung "convtirsiitioiis" of the 5itr;iust; 
IdltWi are Strtrtlinsrly pf-i'SOiiril illirf te;il, 
diiiltispi*" in fiirii iliirl T\'. 

Tht orcii<?Ktpa, in jhis stl-up. i."' rctiillviMy 
ne.ilriil IV! --^iiin'c, .It some dlsrnni'o ni tha 
l>n::li|:roiiiii'1. 1'- ai-livf tiniiit;;!!, i.k'ciileflly, 
!iiid its dCtuiU nra entlrdy ulear fllid &ca«- 
rifully Pfnje<:i(Hl In ,«onntJ-s4w$',titi^JvWpft%- 
(Ot-so foiOffrodnd ifupiKt of thp SiiijrJiJgi'voJcasi 
itets it oil ill bir, somcwlijit ip« the 'iinsctii oiv 
oliesnM 7il:i,v.~ ui uiiiuy ;i film S''iiui.>iice wbilii: 
op-ilfco illnlog goes on iu ilio foresvMiJid, Df 
ctiiii^K-iflils *]5tiUy ff(re!g0 j.o tJ>i> oi-IkId-H 
raasieii iTittetttian lis of'"fbB''on'SM Ii<'tis<^. Uut 
in terms tit thi: ni;w inedlinii i)t ht'ii titmeo 
xoiuid It js bijilily ciToclive. Tlir; only detract- 
ing I'aull I c;ni name t.s I bill: to .^oiii.e extent 
tlio ciuse-iip voiei'ii are iiKm; breatli-y, more 
.'trh1<;tit than Sinwiiw niiglit hava eiiY:i^.iiinci.l, 
tlie lovely toilc'3 It-ss Irivcly fit mvfw closse 
Wii.i?e. Tlw Qxtiii dttiiristlc (isnd limsiciil) im- 
I'ln ! iiijiiies up for it. I my. 

The ftlbivm is liEiiia.(ionn.>ly gi>i up in (iP lifi' 
IH"fPrii»te ovciiid purpli!, tile fiiPor ulastle i-fti?- 
onH slei-v'^^s tilso of l:b(! siiiue [ierfitnied color, 
a.K Is tilt: lai;;i- iiiirl inforiii.ativc lioolclfl. C'lm- 
plctQ text jiiid traiialatloK m!il<«» it n reii) 
l)Ieasufe to lollosv the oporci's eojig^i^'liy. As 
to so!olsts, al5 firi? exc^tloni: )ti ttietT Yof& and 
vfoudoi'fiilly <li'nmati(;, hut Tnnf;ni'rt fjWfrjed'ii 
riet.'ivi:Mi i,* i)iii!j* oxtraordiuncj', thousb not 
at 'ill tile rntjre or less txpcctcd Style for 
nor siratigely t(03^1siivfl9t,4MM!S juiij- 
bnthPr votiit wlio kunw the opeif* TKpl}. Hai 
mOKt of usi vain ctvjtjy tiei' sheee-'fWiJ^sailiteiflrid 
di'iiuiMic f*rror. L^i^'*.'..* 

Donizetti: Lucia di lammermoor. Callos, 
Tagliavini, etc., PhJlharmonia Chorus 
and Orch.i Serofin. 

Angel 3601 B/L (2) stereo 
Puccini: Monon Lescout. Cotlas, di S(e- 
fano., etc, Lo Scalo company, Serofin. 

Angel 3564 C/L (3) mono 

i'ril not mucli of an Italiuu opern expert 
iii;a \vi!i not prelEiid ta jHOfie tbeaeipeffflnii- 
ar-cfs in flifi tflioie: \flirii intcriisSS Mft'is tite 
(.'.illjis voke ; sbe hns (be piirt !« IjotS) 

oi;i;-i-:i.-; -.■iiid dotiiltiates l>^>iii ico'iJdUigs, one 
iHnde 111 Kh^dand, rlic otl^er in It.ilj. 

I'ju uDt a CaUas^ftiB. I»>fadt, alt I Imv* to 
>,nT lierc Wtnrilj" thnt idf tny c-itf <ilie hfts 
oiw of tb(' iiiflsi unnnisical tiinijiny [KirKooall- 
Ik'.s L h.'j\'0 nni into for a lonu wlii.r'. T find 
her voice Itself strident, uiicuiitrolled, cIIgc- 
av^-pvfrS! lj> tHh low r^^tprg stid at tii^ top 
flftri? mcitTj ttfsfi a stcfeath. Hoc inwslijil 1V 
Kdnets an' rurilnient.Try and h(.'r :t[ii>ro,'iel^ nn- 
siihtlA ir r lii'.ir V)f:h(. Sb<? slii;^.^ with litflo 
fc'tlnif; for pure pitch, htir tones sloppily oil- 
tunc, ciftoiiess ill tii6 inlonatHin. Sbe iijipar- 
eiLtiy i):i9 tio idea of (1 high note other ih.ii> 
i\ ">id"-(>i,/i'M «'i'e(>teh, she fiimMes for uotos, 
.'sireti i!! .-i, fdidis', . . . well, why sa.v nin-c. 
Maybe rd hett'ii go and hide, nt tUl.s point. 

All this iipplk's j« partleulnr t.h« '.'I»uctft" 
rocoraijig, one of her f.nimus i-rtlos, T ^itlier. 
T saniplKl the I.ii Sc.iln "Miinon I.e)4caiit" 
hiielly ,itid got ihc fiaick lnipi>.<?^fi<ui tl.Kit in 
Ibis more siimiiniuufi and oliiboriite music of 
ii l.'itor ilaie' she was mote at: homo and did 
a Ijclter job, (Tt is eaiiy PticcSnii fi-oiu INiJ.^). 
Ti'y that for .Vourself. 



I can Kt.-Lto positive tbliigb tiUout the nre 
recordinss;, whicli are strikiui;!y unlUce tn^ 
tecbwiiiut. The sMsi-eo "lAiola" is oiic of tho^e 
o-xppilntcniK In ;>tage-d1aiflnce i^tereo recording. 
Willi the .Kiuf;crs mostly off in a. hie spaM, 
not far In front of die bit eichetilra. the 
svliole (bine immersed !(i the cxpneled bu^e 
llvotiftts. I''r.inl;ly, I tJilnl; (be tochnioue in 
nnsuo-e<!s-''ful liei'C — even though It inlyht be 
einiiued that tiiis .is nesircr to tlie orittiual in- 
tention. Bat keep In wlad thnt stereo record* ; 
inj» has its o^vn rnlo.'! and values, nor all 6t 
them completely svorlced out an yet; It dofiend.': 
as much on lIlnKloii as any jiioii'i leeordlu;^, 
must opeiiife on its owu, via its Own ndvAH- 
filgt'S, ;ift IlKlWt mOM." 

TlHi^e sringorn, even with stereo .space to 
lielp tlionii are "oiT-mike," derid.edly ; their 
lnuiiedi:Ky of impuct suffers tioin fur too 
luucb ring ,md blur, (Is It ply correct im- 
pres-sion tlint Tm C^lfls jaaiwges to get bit- 
closer to tite iii|lt(» MMia ftjiywe-cjs^t -liteytia 
just my hti»5lfl«a^fe)i- ^Ho ilionls and rtr- 
ehcsira aro NiOt nbod'ln llils-'bi^ Not 
the* iOJoSi 

Th« "jajt^on Oseoot" from .Italy Iti not 
only floQe in mono hut is served up in a 
drier, closer mierophcning. for eonsidernbly 
Improved (ifTeel, I ss'ould nay. Opsra nceda 
close-up uilkinf;, even in sleieo. Of thcniO two 
S would iuHueatiitely pick tlm tnon© reponljjig 
ss tlio iHui'i; eftectlve. 

B)«eh Carmew^ l!!ubia, Simonsao, .Alarie; 
Rehfuss; Ehofira, Or<h. Concerts de PorSs, 
U Come. Eptc SC 6035 (4) 

: : Thia JK a T-ousi)^ KOod "Ciirmen," even Jti 
tnOTt'O. Indeed, (l is an ideal tnoiio-srylo ojier- 
afic reeordmt', with iii;i\!ioiim ndvant.igo 
liiK'eu of the standard oiienitii; know-iiow dfr 
vol oped over so niiiiy years, p:i iov to stereo, 
Tlie performance Is tboroin;)il>' FreiicU evon 
though, oddly, the lieroine is ru fiijilly Spanish 
(lis is Victoria de los Anjielcti ill the rivjil 
recording) and one male lead is CaiiadSaSt; tW 
other Oeiiu.in. Tlie production is, so f'd apeftl;:, 
ft sfyltsh oiiiT and full of life. Tiie Spiinlsli 
Cai'wen hsrseif li,i:* tbe rich, woblily voice wis 
ns.soclat* Witt) the role and she is fuU oi 
V^c^tr -too, «ven sviieii ftite diwos lr>; 
supefTi vole* Of Leopold Sliooiieiiu makes a 
[i.a.'ssionaie suitor for this fi ivolous-trai^Ic 
heroine. Diction throughout nviib cl.>,-;e-to 
Miicrophotilne) ; is excelleiit and (jltrii-clear; 
,,id|j3i^#*h«;:iinf*vv S'rencli -will Imvo no need , .of 
tlitf libreHo," iliotjgli it Is inclnded. 

The orche'?trii iiud chorus ate lively, too, 
but not of ftrst-rate calibre; the opera is (".\r- 
ried here by Its? entorprlslni; soloists. Tba 
ciiovus iwi't overly ijtiporljjiut, hut it could 
H\ns with bettiu- piteh. Tlie (iri:lic.?tra lends 
!') be uieti'ononiic when it plnyi^ alone, which 
i;; most likely tbe fault of tbe conductor. Jfis 
aeeoiupaiiluiciit of the singer:^, tliousli, i.s lin- 
poecilb5e. 

All Ui nif, nn etijoyuble "Cafiuch." 

Bizet: Carmen;::^De loss Angeles., (SifrddO/ 
Slane, Micheaa, etc; Orch. Not, de la 
RadiodiRosrort -Fran^aise, Beecham. 

Capifol SGCR 7207 (3) stereo 

I bad time to play a good part; of this otie 
befyre deadline closed in- — after I had wrlt- 
teti nbaut tbe Mpic recording preeedrng. This 
one btiB (lie luaglc name of Bcedimn attactied 
■i» M .ivia:''^! la ISnglaAQ^ Md'.tbiai^^ia tea 
dtiuvi af ntS 'ttsdslve iWTr SK lls'TToweiTul^in- 
nfiei. 

Hut in contrast to the I-.'pit vcr.-iion. and in 
apilo u( severe! excellent .«oloisl*, this "Qir- 
^ttja" 3tiiiiii)y fBiitures the gtorlea of the Bljset 
"'H't'tlntystiA.'" Jt !si !i soi't; i>f svnnU orchtjstrftl 
tone poem, with voicjs add«). In two min- 
utes of plav yuo'll be aware of it.s iiorcncy, 
tbiSi orchestra, even jis tlic .singers perforin ; 
It surnumds the slugers^ laps hungrily .at their 
very feet, will iiot bo llenied — It ploys up the 
.•iinallcfit details of soring and phrasing for 
top pers>iasivencs« — fnntnstic. Hut I nin't 
help feeling tb.tt this is, jjoniohow. more th.in 
the opera itself calls .tor. ''Caiaa^o" Mtttr all. 
Is not a tone poem In uny ;s«sris6rlmless:-yo«< 
prefer n vniecle.«s version, Beselisuii- woiitd do 
mai*velo\isl.v 1 

The pcrforriaiicc i.' TOOre intef national In 
slyle than the Epic version, even tliongb 
Prencli musicians abound in it — ."iololsts, or- 
tliestra, and chorus. lili'.et was ncciiKcd of 
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\v'!ij,'MiL'iisin in this niusif! — yon cnu hciiv whnt 
Wits inojiiU fn ill].*; I'icOrlmm version, so hi;^li- 
IKjwnred is iho iinpjict, s:o vjist iind ijiipiilslvc 
llie HoiiiuK A;fiiiii, ini;;hty iii![>votf.>^ivc — hnl: is 
this really liizel, is iL Fiontli? I luive «omo 
ilouiiis. Tlic rvoiicli 0['dic?i"i;i iist-lf, like mo-s^t 
TrciK-h ouGS, |>l:iys chninck'iisi icnlly ovU of 
tuno now «nd tlioii n.u(] with ilio Krcnrli-s/ylo 
liiisal ((nio color,*;, hut: tlio Ij(>t:chjmi-iiisi>lvo<) 
s^lylc iTii])r»s(i'd upon k is not rr;i]ly l<\'ciieU ; 
S( i.s jiinc'i] loo lush nnd too p.'ii^sion.ire. If 
ifnDy .slijiped in dv.'tiiil. 

]>(,■ Uw-^ Aiipi'.lcs iH :m oven more (i)itM-j;et ic Ji^ul 
wol)[)]y \'o:rcd Carnion Ihaii Finhio. i.Ter difi- 
mnlic tliinuxGs iire iirreslin^. tmd HoL'^lumrs 
aocomniininiont is dazzling. Tlio f:l.tlcf (onnr, 
Ooddri, ix, ho\v(;voi\ voiy ituicli of an inici'- 
iiiirionnlist nnd not at afl Uko ihc uUtil- 
rioncli Simonoau in ihe Epic veiHion. Janiiie 
MicJiriiM Is left to uphold ibQ pure I'-i'en/.'li 
\\u y of Hi ngi n a n d <Voes i c wo 11, n ^nUi s t 
jn^My hijrli o<1<1h. 

N\-i i't>^(tilt : (hi(Ugli tliii^ f>erforiiiJino<i is pxiw- 
t.M'ful nnd l;u'^,'o-sca!o(l, it kogui-s to nio to rake 
'"Cririnou" uway from its Frencli sphere and 
hlow it up to u licrole scale thai h:is not only 
too mueli Wagner in it hut a1.*?o an overly bii; 
(losn of laller-dny ItaH.1.11 Opera. I can't lielj) 
feeling ih:U these almost shviokin^. high-ten- 
sion oliinaxt's. under Hc^ccliani, aro too inucli 
for the unisic nnd for the French otas.s:ic sense 
of [tritporiion and reserve. The performance 
is in('[»m|iarahlc in tlie orclioslra! playinj; ; but 
as a wliole. and in tfjiite of its reuinrUable 
I ic jsua ^; i vo 1 1 oiis. I find ii hot ten 1 1 y 10 Jj^ y 
taste. livCn ^vpEl5 ii InCk-lostrc orchestra I 
like tlio l'!]>tc ver-.sioii better. 

The .^(ereo Konnd Ik huge for the orchestra 
and place.'* the s:ini:ors n.iosriy at a fair dis- 
tance, KSt in t]]o Anf:el "Lucia" rocovdin^; — ■ 
saine company inaUes both. 



Rossini; The Barber of Seville. Merrill, 
peters, ValleMi, Totii^ etc.. Metropolitan 
Opero Chorus and Orch.^ Leinsdorf. 

RCA Victor L5C 6143 (4) sterea 

ItCA has hit upon a very satisfactory opci'- 
fitic ]>i'Ooednre in ihfti .-^orli^^ of M(j(-lnH[jiMf*3 
rceoi'ding."^, pradnocd entirely under UCA 
dircr/tirm. The bo.'^t of tho RCA team are ht-rt! 
]ini to \viu"iv, a smoothly professional c:ist of 
i ttternnPioiial HCO]ie, f r-om KohOT'lA I'eiers .-irtd 
hobi'i'i ^[enill to the Italians To/va and \'al- 
ielii — they sing as one, l>len<led like so inuclt 
1,'ond niayonnaisc under Jiie international skill 
of (;t>rni^iii I'yrioh I.oinsdorf. 

Tlur perfonnance i.s ^,-0 remote ffom an ac- 
tual opera, at these recordinji scs.sjun-^, thai 
it con.slitntes virtually a new nuKsiciil nicdiiun 
-- I tvris oa hand, with others of the ]n"o.^.y. 
foe n of this i"ceordin^. .No stai^'o, no 

pU, eosMimcs and glamor: rhe bi.i; hani of 
A rci'ordini; hall had a Bmall sragc Jusr bij* 
choi-iij'h for the soloi-St:> to walk on, before 
(href sjmced «ti?reo mike^; (he oi'cliestra oc- 
cupied two widely st^pai-ated S"e<jmeni.s of the 
big ]lof)r. Iii'low at a distance and with sepa- 
rate jnlke.s ; the ha'rpslehord and cello, (xir 
aecompani)neni', were isolated olY to one s-idC:, 
Willi more mikes. Mikes were everywhere' — 
dozens of them; two complete ncivforks, orie 
in tri[jlicalo for (he stereo, :in in[lo))onde)U 
i;et for the mono. And the coiiduclor wavwi 
from the vr.iii of the room, then (iiim.'d to talk 
via stiuawklnj? "lallv-hack" .speakers, to the 
glass-enehised direttor."; and other fouetiou- 
arie^x 

In the hall, the wonntl was not that of any 
coneelvahle operatic performance, no n>a1t('r 
where you stood ; but the uuiltij)lo mikrs- 
fn.sed <he disparate elements into one, as 
heard hcru oii these i-ecords. A diii/y but 
highly cfteetfve vvay of doing thinps. 

lU'A g^vo<; in for yowc CAlculn.ted movdnont 
here— I saw some soloists walk tis f.ir as .six 
or .seven feer, from a ?lde mike to a center 
one, during their slufjiuj;r- As cksowhere e\- 
plain(?d, I find xhU A doubtful procedure* 
Icadin;,' ifuno often than not lo eonfn.sion and 
falsity in tho listening. Cotter a s-(alic posi- 
tion, with [luiok, ijosilivc cliajiKe^ of lucatioJJ 
during silences. That, too, was used hero, and 
is tlie best of the resulting .sound. 

RCA ,«iclls four records horo at tho price of 
three, in order to allow for hij;h sonnd quality 
thronghoiit. A woriJiwhile bargain, decidedly. 
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CHARLES A. ROBERTSON^ 



STEREOPHONIC 

Jimmy Wifhetspoon Af Monferey 

Hifijazz J421 

Careuitiy plan nod p!OEi-Hii>f! and the pmc- 
Mce of nJlowinf: ini.-.siehiits f^^lioMi-sal Hdio ivivi: 
hc'l])0<l M'interoy whi ;i v>^ii(-i> Jit. rlio toii of iln' 
jny.r. fosHv'ol hoiip — ;tl] ill rho sluiTl spiiii nf 
fvvfi y^^ni's, Af(ov n(\t;l('Cl [11^; U\o I'lri^t wf'rir->^ of 
('i»]u;i.'rl>i, iv?ft)i'<i c'nopriii'O^ mrnio rni n]i|)C)iv- 
:in<'<i ill rlu> sooond ;iik1 f;i|jecl a fair ^'liai'O of 
pci'fi.'i'niaiu'o^, SMr]>risii]c;ly enoujili. tin; initial 
idoasc ij,'noreJ: rlic jiiiiH-iiilos on whitli Mon- 
Icri.'y's I'oijnmrion is l):isGfl. favOT'iii^ in-^iwui 
^iTi.li ini:iiig:h!<>s siiODlaneity :inil aiidieiice 
cojuiiHj nidation. 

^^"^lf■n .Tiinmy \V[rln>r.siJ()OU eloscil tlie opfu- 
iii^' iiiLilii. UsU fi.iU, lio j;t('i-ipL'd on sra?^'L> 

vviifuiMT licncJlr of rolit^nrsAl anti dipped into 
liis Ini^e bn^; of bhios nr will, Mia instl"llt;tio^l^i. 
liiniioi: to 3 slioiitol "Down liomp, A flat ;" 
vc piani>;t I'lttrl HiiwR, (iro left on flic reconl 
f(n- <'vi-iyone to ln;rir'. Thi.-i signal fm- lAnca 
ad-lili is all tlio inl I'odncl io.n Ihi.' accompany- 
in;; .sepioi lleert^;. Tlie way it picks vip (he boat 
and rallies aroniid is as line an e.v.'iniiilc of 
till' liuc !ialnr<> 01 jav.v, ai ymt an; lilcoly in 
(ind aii,v\vlK;ro. Tlicro is also tlie sonml of tlio 
crowd's wann K'spoiiije which proinptic tli« 
lilvics ».in;.'ei- io paiisf> and salnie iiis niotlicr, 
a devout clinicliwoman who had never board 
bet' .Sioii sitii?; in pnblit; Iji'iorc, since ybe \^'ill 
i!Ot eiilor tiie riiffhl clubs wlicre he usually 
a}>p(?ars, 

^V]lj^> ^^crvin^ in ih<? .Merchant >riirine <ii)i'- 
jng World War II. Wivbur.spooii qained his 
first experience siiiKiny with a baud wIumi a 
tour of di'ly in Ihc I'acilic took Ijini to Clal- 
ciTttii. .\( tlio W'inipr fijtrden of Ihc (irand 
Hotel, Ite was nu(dt; welcome by Toinniy 
\\'eatberfofd. a pianist from Wewt Vii'jjini.a 
wlio Inviu^'ht the bhicis to Asiu by way of 
New Orleans an<l Cliic.ifio. On rclvirniji;;: boinc. 
\\"i(liei"spo(in ^^'oi'koti fom- ycar.c; with Jay 
McShaiui before scltiii;; out on his own and 
maldit;; several hit -single records*. Mis ch.nnce 
(o iriake ;in IjP -n'a.s a Ions: time coming, but 
each in :> series of three Tcei-stei-.s an iiii- 
provenifut over (he last and the siiij:er i.s 
fitiali.v attaiiiini,' (lie wider recosrnition he so 
ricfily reserves. 

As several inimbers picked ar<^ al-S<i on liis 
album for World Pacilic. there is an opi>or- 
hinit.y to compare a tine stndio iiorforniance 
with one before a live audiGnce. X>e.spite rough 
c<l;^('s and one or two <lisei's.'inized monieiKs, 
1-1) e co:icer( v<>r-sion ;^ains iiiuneu-scly froui the 
festival a(inos|jb(;]'c. In his ability to preach 
a .sermon over sur.ijiui; horns. Wdherspooii is 
in n cla.xs with JiiMiny Rnshing, .toe Williain.s. 
and ,l(ie Turner. All arc Itnowii as nrban bhie.s 
men .ittfi rnndi Jia^; been w-T'ittctt about how 
(hey dilTer from (heir country eou.sin.s. Both 
ftrnups arf alike in the deierniinai ion to tell 
a sioty. however, and the city dwellers can 
no more be called band vocalistj;, in the ordi- 
nary sense of the (orm. than (he t'^itar-play- 
Sllg singcr.s of foil; blues. They like to rake 
charge ant) are at their best when instru- 
mentalisls, following (licir lead, .sing along 
with iliem. When Wither.spoon made that 
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hiippen at ^loiiU'i'oy, llu' i'n»wi] jiuuiioc] lo its 
f(^i?t ami (r]u^e!i?c1. 

Tlio «ei)l<'t had wjinncd ni* (Uu'iii^ the ]n'['\'i- 
i\Ms Set r\vo of its iiiioiif)«-is \\'<'-]-<> [Hie TO 

piny Tenlnm! rnlrs llu? tioxl t\ny ill Ki'iiic 
\\'il]:jns c<H[ijn>sii!0)t on thii evnlvuion of the 
siixoitlioiie, TliQ iliontrlu m r!ii,s impomliiiii; 
rvr-v I niiiy liuvr;- iiiipollci;] rol^'umn H^iwkims 
I'li^n \Vl-I)>^iov i<» write rtiUkHicr liisiuru- 
olinjite.:- Oil rin> ^viiImVc-I. VVvlisTf.T ^ihiy^^ ;s 
inrij,'iiilie('ui, uiisln<]ie<l i^nln on Aiti'i y'jh4.i]if's 
Jiun'n^^ss,. i\in\ F[;i\vkh)s: sfifll^ atJt his iiiEisEfrry 
iJi h-irgG ]ol:t«T!-. K(iy I^lNU'irl^o ^iv(;j( Irssmi 
on op<>ii !)iii] n)i]|i'(l iTiDsipet whilo WniMly 
llermslii's cliiiiiif'J Jiirnirf; \vc:ivo in t}U\. 
lTii>i>s providflsj <:]4;Gp-(onjfid iiUEOdiictjiiiitf and 
slH'iihcrds tho |?ioiin Uivoiiptii>iU, nhl^d Uy 
Vcrnnii All<>y, hjiHs:. imd di'inninn- L«-\vis. 

A d<'K(.TiidJim «if flic ?iysi(riri s(niii»l yr- 
infom-nu.-nr ij-iSinll«/d iVr (lie lii-sf. m i fV«-y 
Teslivjil cun he found isi tlio DLOcmlK'T. iSt.iSi, 
i??n(? of Aijyio= Anyone wlm isjissf-d 11. .T. 
Tinkh;i]n"s Oh]i^]u.(>(nM.L.' urrriniii r»r lidw Ik- 
and IjiH ;l-r^^o<-iuii'^^ ul Aiiipi'X t,.'*'' r|uj ca t Eun 
diTill with ;i niUHluM' of pruldcins; slundd 
ty'w^-p i\ copy ivom the lUt-s. I5<?^ides L^'iii;; :ui 
«'V(i.lici]t f3^<^attsf) on outdoor sound, ir L'iv^s 
ils! of a sti^i'co iincii'oplione ^JGinp d'^stuKod 
u\ ; crinnnnidnlHi z;nm])«c vun'^^his in sSxe frum 
ii U'ji.i \o Si'vcuty-lh"*? [lif'tJiv?:. 

AI^l>v^^^.■iot^OIl of tin? many Alio lefOrdidi.::^ 
lik<?ly to ooiTip (mm Montor<^y in rho yonr>; 
ji}ic;n! will Tn.' M]fi'(?jtsHl hy n study of the 
anir.d*^. Ir explains nUsetice otj the prcs(>Tii 
nn'crinj; o!' [>irljlic stddrt^ss aoriuslics cotti- 
iium tn iiuniy Viva roii<:<^rtK. Thr srercio slU'-'iKl. 
hrondfr and dei.'-p^r thnu a sot>tcl wcnilt! or- 
dinarily r<?ndv(,' hi ;i i^ipidto. is .iitsc ri.u"lif to 
con'.'cy srj;.',-u j»r<-sen'-r iiiid (be ('n*'i»'i ['M^idij 
wfjrtls, hi Mil' sididsii!^ in i (MVr'Ok'd Ly \Vilh*>r- 
spdoi! lu:Kvi>Mii <'liyru.seii. Evt^n ihi^ audiftu.-r-. 
wlif se dnlljux ]nu the roof ovtr tlm [innd 
sliefi, is n-]»aid hy Oitf luiliirnl simnd of ils 
iipldinisf.'. 

Jackie McLean: New Soil 

Blus Note 5T84013 

ATtlioutrli tho iiioiioplioitii': versjoft nppourod 
a -m until or iu'o, this dare look (ivc wtteks 
in :"ho plrnniiivir ;nid tlU' resii [( iu.:; h!r>nd of 
ide.-iS indioiilvd Hi a I: k won Id lie wtirlli li<rrir 
UrJ: in sf<Te<i. l[AphazMT'd n-n ivdiiiir s»;ssioiis 
liav^' loft a inni'k on tliv earoi'cs (.f hoi li alro- 
siixisl Jricliii- MeT.^ran and J>Jiunlr] Tij rd, hjA 
ooih)};iiilon in thr- front liho on i rnmju.'l:. Tlio 
[.■onsfniit Klnftj? in pLTSoniicd Jiinon.L; itiodnL'U 
j:ntuijs arc pJiyUy diohired hy oCoiiuniic>j ond 
Ti'M--.on» of.her IhuTi munical. luiL .\ j,'Ood ylinro 
iin^ inado iu on effort to di.>i«-ovi;r coUcnsne^^ 
v lio rliink nlon;; simjhu- Ihjorf. A ;iood oxoin- 
plo th\: ;illii:n«-o furniL-d r-^'fntly ^>y Art 
Kanner and Tn-nny Ools(»:i, whiidi iTioidentally 
se»-jv-i to U\) hh'riKod Willi litiauciril succphs. 
The tonni of MrLoiin jind Byrd ilts ouniilly 
well ) OL^c'CiH'i' jind it \i< to iie liopod tliat Iho 
aKx<..L:in( ion will he luorntive :iy T\'ell a« pkii.-s- 
anl. 

Aidini; ilu'm nnnicnsi'ly WdHor Davis, 
[dnrsisf in the ^roup and writer of thre<> 
(Ihmhos c»<?fEUve enough to serve as limhov 
s[irin},'hoards for the soloists. Alojig wilh 
two orijrinals hy MoLeunp th^y coit^bino ciir- 
rotil tniids ill fdu^s. t'OKpel musle. jhj<] & 



I'MrchiiiL^ lioat ^nt by druminei' Potc I.'a Uocii. 
Kndy N'Jtn rieldor'« ei[.^inot'vjivL,' ]»aits thQ 
l](.jrn:;^ in n lifeliltc «toreO SCl'.tiiii:. 

Pee Wee Erwin: Down By The Riverside 
United Artists UAS6071 

Tlivnwini,' some Of tlni trnditioni:tl convon- 
tioiiri lo iUo. w'lnd^. Poo Wee Krwin arran^ns 
n set c'unsisf in.t; mainly of ?pii'itiiaTs fov a re- 
vi^i'd edilinn of hit? sepfet. Mill Ilinton on 
hnws. O.sio Jtdin^^on <.ui drums, I-ee Ulaf i- on 
brtnjn. find pi^iMi.-;t Diek Ilyninn douhliiiL: on 
or<,';tn arc in ilio rhytlini s;oCt]<»n. Tin': trend is 
li;;hli'r lhaii before, not tlint all daneorri will 
\veh'0]n<-; I lie ohjuifjc but listf.'ners may. A di^- 
I'inet fioripel Ijcat proprd^j Glorjfhnn} , indi^'a tini^ 
thai the h'adov has Jijironod to re''i.:nE dcvidnjt- 
meiils. [lUhouLdi liis irnmpel oalls forfh a 
strirt Xf'W Orlr'ani> niareh teinpd on Wdfl'in;; 
Willi The Kiyif; nnd The jS'(/i)> TroinhoTjisi 
T-ou >fe(^ir;-ity payi^ lii?^ rer^peety to .Tack 
Tcn.^a rdon On CurcJCii!^ Lovc, nnd Kenny 
r)?iverri turns nn (tooasional OfMir^'c Lewis 
phr(isi"y on fjhirin<-t. Kruin knows ihis nmsi:- 
■woll enoi];rh to liml non" lhii»;:n lo say, imd 
(ho rliyihm men an- flexible onoiij:h to f.Tii-iy 
out his intouflous. Thi^ passa.ijes lliat Hinton 
anti .Icihn,son sharic- toircthoi^ ure especially 
eiTectivc in stereo. 

Count Basie: Chairman Of The Board 

Roulette SR52032 
Count Basie: Basie Bcsement 

RCA Camden CAL497 

Recorded about a doy,i>n yertrw sipsirl. the«e 
13;iai(? U(MJJS Tolk^cr rh.iii;^(i3^ times und fi 
eoinjik'tely altered hnnd por.'^oiincl. except for 
the roek-steady l^reddUv GT'iiriut-, iiiiE ar-? 
Sinniid i-o^ji'f hei' hy tin,' eoniiiurons thread 
which I'uns back throni:h the k'.'ider's work 

10 M«di>n and heyond. The coimoidiu^' link is 
1 he hlncis, and tronibonisl Al (^rcy, oC the 
rnrrenl .[:;rmii>, ii> one of The carfhiesJ Hnloidtsi 
the Toinit lias ]jhiy['d b^'hind siucr' I.aps Pag*; 
wns hlowiijir i[i the diivn for Mi'loii buck In 

Ivii-h 'if his ofu |<i it.-)[iiJi iri i.»f tin.' sc»ri to 
brlni: a j^lffini to tijo eye, tind his pr^isiehiujr 
style Eri ur.^enr and i'ftrc<^ful oil Tlifld Jones' 
Tin: j'u ur.oH. Ilut the sc^iosir 's ffiost gvatifylng' 

asp«'et i^i file writing of a triitniviiate /jom 
within th** hand. Jonos. Prank Wuss, nnd 
Frank Foster r<?spoi:isiMe fov all (ho lnn*>S 
hnt K'in>(ns C\fif S'hi,ji\ a .S[iirilfd iiXerohe 
for the onisfin'de from jiliininiEs Krnie WilkinS. 
'J'^hey drap*.' a niimlier of new ideas onto the 
Uasi'.- f rain e work, with )iU ;Y**sisl from the 
li>adi>r in t\\q ciKting and thkt other hiuul 
;ii»-ndjL-rs m lh<: titling'. Giving on-dii. wliere 
due hcootiiOK ditticiiU \vheii ti'[irnpet soh)M; ffOin 
Jones eiiliwn «ot(in?is by Wcss. whih^ Jonos! 
alloli^ tnKLy )Ju^e passa^jes lo Wesis, and 
Foster's rp^d voioinj:rs depend upon oxoet 
^hadin^' from tin' seetioii. .hist le) il he said 
that riio Ooniit lias an awi'sonn-- array of 
talont a( hi-s iionniiand. and il sounds \<<m- 
derfiil in siyreo. 

The Camden roisfisies take on }iisfor]i: ijti- 
portancjD as innrkini^ tin-.' last days of the 
fanu'd rhythm softion of llusie. fiioeno, Ju 
Jones and Walter I';i.:::o. All hut one of eleven 
ntiinhers arc from sei^Sions dated UJ4T, and 
7/ci/.. P7\:tt.fj Hfih;i, a vohlcle for .llntmy Rntih- 
iii^' rerordod In n^'Oi-nibev. represents Ihe 
final a[)]>caranc'0 of the fonrHinnc as a ve^rular 
]>art oi" Ike Iciiifl. Unsie's pi:in(> hoIoh run lo 
^'leator length tliyn Jiov/ and he plays organ 
on Hie title tune, one of several made with 

11 small f^roup year. It is to \\f' ho[)C'd the 
olhr-rs will he roclainjed oventnally. Uu.'fhin}^ 
deliViTH fivi; tunos in tlio vocal siylc hc^ 
adopted i\ir >;t;it,'e rfliows. a medium which has 
viriuaJly diHu |)peared toilay. a lout: with pieces 
like \\"illi[: ]>iXon'H 7'Jjc Jfint/Jc Ki}if/. TIjo p*?- 
cordiii^r is pro-stereo, hut the poor snrfacess 
of rlu- orifinnl posl-war prcR»;iu^?i avo algo. 
ahsenl. 

Stan Kenton: The Kenton Touch 

Capitol Stereo STT276 

Of all the nmif^nal iustrniacn tal e40ubina- 
tioBS nt -which Sian Kenton has tried a hand 
durin.ij; a Ion?; career, the prOsiHil turns; ont 
to ho one of thf. most f>ucoessful. Puftm^ 
nftide grandiose concert schomorf for the njo- 
lucut. he rem:, ins close to the crossroads of 
the many dl root ions he has followed in Hic 
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YOUR HIGH FIDELITY DEALER IS NOW SHOWING THE NEW GLASER-STEERS GS-400 
THE GENTLY AUTOMATIC CHANGER THAT PAMPERS YOUR PRECIOUS RECORDS 



Gently automatic, the new GS-'iOO handles your treasured 
records with utmost care prescrvinf! the brilliance of their 
original performance for many additional playings. 

Gently automatic, it combines the finest record playing fealurcs 
with all the automatic conveniences of a record changer. The 
GS-400 draws upon the major engineering advances developcxl 
in the famous GS-77 to provide precise (r.-icking of stc-rec and 
nnonophonic records and trouble-free operation for optimum 
performance. 

The GS-400 in your high fidelity system, brings out the best 
in the other components and, at the same time, keeps the cost 



of the system in a moderate rar^ge. Holiday Grey changer with 
silver trim, oyster white turntable pad. 

Less cartridge and base Only S47,50 

THIS IS THE GLASER-STEERS GS-77 
World's only record changer with 'Turn- 
table Pause' and 'Specdrainder' — now the 
distinguished companion of the GS-400. 
Attractive ebony changer with brushed gold 
trim, oyster white turntable pad. Less cart- 
ridge and base only S59.50 

See the GS-400 and GS-77 at yofu dealer. 
For details write: 




GLASER-STEERS CORPORATION, 155 Oraton Street, Newark 4, N. J. A- 3 



GS-400 FEATURES— ^-Jpced oat&malic ond manual aperatian; T 6, 33^ 45, 7d rpm • rumble, wcw, lIultQr virfunHy inacr^ibfe: • counler-ba}aniied, dic-coit oluminum 
orm • damped, acouiiically isalatcd a/m — ihactc-suipcniian p/cvonli mcchanicat fccdbacir thru arm pivot, ^cjorjonce^negtfg/tle " 4-po/e, hum-sh'tBtdAd '^ofor ^» 
pravUion tor 2, 3, or 4-*errTtinat, sicreo end mono ccrlridgcj • sirtglc-knob coritrot ^ 



doubta-chonnel muting twjfchv ftC ftelwork for ri/ence on boih tlorco channels,. 
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the most excifiiif 
breakthrough e^iliichieved in 
high firequency reproduction! 




MODEt T202 f UPER TWEETER 

...with frequency response 
to the supersonic 

range of 40,000 cps... 

1 2 db to 22,000 ops! 



COMPARE THE SPHERIGON WITH ANY OTHER TWEETER 




...at ttoe or even iom times its price! 
Brinff.yjOEt own record (one you know 
really 'sstelt), :to your UnivcESlty dealer, 
and i^^rn';^^}^. you've Be^n missing up 

IP'or tt.e first time yow'll heat Vhe com- 
plete high frequency range, and with 
the cJai-ity, transparency and sweetness 
you never thought possible. 

The entirely new concept of tliis direct 
radiator tweeter, with its special domed 
plienolic diaphi-agm and spherical dif- 
frwtoTy rfeBu|ts in a virtually linear re- 
sponse -^w{'th*fferijB" musical quality— far 
superior to even the finest of electrostatic 
tweeters. 

And unlike the electrostatic tweeter, 
the highly efficient Sphericon can be per- 
fectly matched to any system... especial- 
ly high compliance.., without sacrificing 



Whether you wish to add thrilling 
brilliance with musical warwth to your 
present system, or to the system you're 
now planning, you'll find that ,i(ofteif/ 
conipa reg with the Uni vei'sLty ; Sphiei'icciial ^ 

SPECIFICATIONS: Model T202 
Dispcr^iort; 120*^ in all directions. Powor capacity: 
30 w^tts integrated program. Impedance; 8 ohms 
nomrnal {may be used with any ohm speaker). 

Deslf^ features: domed phenolic diaphragm, conoidal 
ring leading, spherical dlffractor. Croiiover: 30DO cps. 
San^vity: 93 dba at 4 Ft. with 1 van inpgt. Mounting: 
front .Of 'r»sr ffurfvcv of baltieboard. 
OliliApjIaasj! ffe'-dlKnirt*-,-*'' J«&P4 

ftviSi^ke >^l* tAirt'inal^ - " 

and' iifajp$t«bl^ bir'^lisric'e'^ ebntroL . . "net 




BY CHOICE " 



fFOtt CHOICE 



UNlVERSinr tAUI3SREAKEI»Si IMC^WHIIC PlAtNS, N.V. 

/(,.»uSitf<ffuTy «/ Liitg-^y^^^^^fd&B, Inc. 



pASt niKl nvolrts going too fur towQfd nny 
extrenifi. Tht? prevailing mooil. set by the 
loader's gpiiro. direct ri'"!'' pusangcs on 
Thetim For Sumloyj .is .scircnc and tiDruilletl. 
He [ttilitiKts ft tro'niboiAe sBction on one side 
of (he storco pititiire UBniiiist twenty string 
plilyers on the otliur. -.vliUc Milt Hcrnli.trt, 
Laiirliida Almeida, Kotl Milcliell, Slielly 
Mnnnc. iilniiB with otli?r soloists arc heiifd 
near the canter. Pete Kugolo's 8Ctt1iJ(! 
^tring^ (?<(inbinvs t^e hetler oleinents of jzi3i2 
find symplioiiic vrritinK. att.nniiig a full, rici 
sontid in sicrco without eucro.iching on the 
hLShneaa at mood music. Jliich of the (hematic 
niiitevlHl ist f»liin!(fc* irt<n| prsvloiis rctordliiBS, 
but It Is JiJtcly' to f*iii!li a wider audience 
after this tre.'itment. 

Ted Heqih: My Very Good Friends The 
Bandleaders 

London PS 174 •LPM-70009 

Glen Gray: Solo Spotlight 

Capitol ST 1234 

The last time the.'ic Isudei's were rcvie\v(;d 
together here their positions were revovsed 
iind Glen Gr«j.- tfas snUititi!; fiiraoue handf, 
while Ted H«afh tunit^rl the sijotlissht on his 
porgonnel. But turuahniit is i'lilipjfiy. anil it 
will probably happen again liefore their 
careers arc over. Heath's good friends are 
Benny Goodman. t-.anlfl Armstrong. Billy Mjiy, 
Cotnit Baaie, T.ea l?ro\rn, Itay Notde, Stan 
Kenton, t^lonn Miller, Woody Itorjoan, Dlikc 
nilin);ton, Ray .\uthony. and Buddy ^ktorrow. 
Now yiKSS what tunes he pidccd to vepreaeut 
them. 

-iinoui; the isoloisis featured by Gray are 
Murray ilcEaehern, Skeevs Ilorfurr, Shorty 
Sherock, Mannic Klein. Kay -Sheriuun, Joe 
Howard. Ons Bivona. and Xi<'lc l'\Ltonl. Guess- 
ing is more- difficult this time but fry any- 
way. Both cltiuins urn meant fur daiiciux and 
tlie stereo will iniprcs>! tv.^ll (lowers. 

Lambert, Hendricks, & Rossi 

Columbia CS'6198 
The John LaSalle Quartet: Pofluck 

Capitol ST1238 

After making a Bcrlsa of recordings with 
the support of various imseiiihlagtis, iiiclrid- 
ihg the ilnsie band, Lanibe'rt, Hendricks flud 
Ross arc heard here under n new contract 
and in the eompp.uy of the Ike Jsa.ncs Trto, 
0 groui) which has grown accustowicd to their 
iiriti'!cjij« vocfll Juggling as u legdlar part of 
tho jict iirr-iiatpd for Juzx clubs. Jlnrry l^difion. 
who supplies nsufed (Tumpct ohWIgaioB as 
an Invited ifnesit, is also no stranger, having 
served before as both an aceompnnist and an 
(txainple to imitate. Tlie performance is 
brotlght (o (I J^i^her degree of polish than 
aa.v previocis one, as a result, and tho voiCM 
sound much Igks crowil«d tn the diineniiioQa 
of stereo. The £roup ehiinis an active reper- 
toire of seventy nujnhr>rsi. by rucent coutlt, 
which is no amall achieveuicnt when the de- 
mands of tho various styles and material are 
considered. Ainoog the times tr;inslatcd from 
lastrunicntal originals are Bobby Tinimons" 
j)/o(i)it)i-. Ealpb Buriifi' B\)ou, ITorace Hender- 
sons' Cliaylculo-ii AUet/j the Addcrley's Her- 
inoNCt/e, and (lie Jfiles Davis;-Gil Evans rend- 
ihig of ^Jtmtnn'iime. Annie revives her. 

versiou Of Wnrili^n (iray's .Tu>fs?c<!, EdiHon 
-solos on hi? own Ocutcriilr.cc, and HcuUeicks 
arlds two orifc'inalf'. 

The John LaSalle CJunrtet also cninyg the 
tISstliicfloii ot ljetng: able to intrigue the adult, 
,TOpliii«ficated listener and nITords n pleasant 
contrast to the Lamberts. Organized to £UI 
an enKagenient at Dick Kollmac's Left Banfe 
in Manhattan, IliC group waa Introduced on 
aa i«ycellent disbut Lp ittled "Jttmptn' At 
Tilt; Lcfl na«t." At the start, its style here 
the trademark of updated swing, but now is 
bi-oad enough to encotnpa.ss A lu Calirc Fun- 
fahic-, anrl an a. capeUa Christop^y:r Robin Is 
#Hi7*»JP IIU Proven. The tender and Martehe 
t'cr'iMaivck arc soloists, while Bill Ver thmelc 
euntribuies arrnngemencs and the title tuoe. 
His practice of voicing a harp or (lute on 
liullads nnd the sound of a rull Ixind' on 
swing itemsi is uplendldly renJi/cd !u stereo. 

Johny Pjuiets: Western &ong$. 

Audio Fidelity MSfiSW 

The tsonstflJit eompiinioD: ofseowboys -luids- 
Jtrn&vs e^ftrywjiere tg tic- hurjnr(>n!ca. Johimj' 
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Tuloo prefers (o call it n )n<)Ulh orynn ami 
tnkes .ill Hio old familiar ^'ani; nlonp to k/M^p 
Iiiiij. <-oMi[)"ny M'liile ridiji^' tlic rnnpr, lie 
spri'julw f<njr(oeii WoHtcrii Koiit'^^ Olit in si<'V0O, 
ri)TS]if^ in.-rd on siicli gnis;.'^rooL(?<l L)iii<]fi as 
wheels, I'umhliKr; TiitythlCir'ticdHj San 
Anioniu RofiCj and Rcfl River VtUlci/. ^\'ll(^n 
thr- lomixp hcOojncs too brisk, lie tui'a.*< l3i<^ 
staniiH'din;^ herd villi a monrnfiil ballad, cv<.'ii 
i:<'Snr( iii^; M When Youi' Jlnir lltin Turncrl 
To Sili'cr. Watcihiiii; him iit action conld well 
lead to tho. boliof thut a lasMO is ncod<'d in (In; 
studio to ktep liim sitiU hm^ cTuniKh lo re- 
cord. Whaiover £ho mothodfj uKcd, h^^• \v:in- 
i\(^nni^ way?; are curbed in :?^tereo nnd movc- 
mi'nl \'n-ri\vii ciiily when Clic Kuln voloe i"?t townial 
from ont? ins^ruuneiit to iiMother, 

The Limelifers Elektro EKS7180 

The Kingston Trio: Here Wg Go Again 

Capitol ST1258 

San rranclsco's "tlie liim/;ry i." wlicre 
Kingrston Trio first hii. tlic (rnU (o fainn aad 
fortime^ st'iidK alotij? a wew ;;ronp which s^icms 
de-^Uned to follow tijc f^inae heady i^yway. 
0 ^'4 "1 n i >.< -d less i h ii n a year ago, i h f> I j i i a o - 
lite IS were held QViir at the eliih foi- Ii\'c 
ihoarhs, apDearrd on network televi-iion and 
readied tlu>; deljut LP. Abandoned soniewheto 
aloh;,- ihn route wjus ihe propoyod title "I'VIl: 
iSo[i)^'« for NfodcrTt.s, " and t lie. ;ilbnni ijiMn^ 
liroiuolt'd for ilH popular appeal. The trio, 
foriried aiiiT Uiti chance meeting oi siiijjors 
,sn«'ee>iyLul as sinsl*? aetn, unites Alex lIa^;siWv 
and Cleiiu Ynrbrou^'h under the leader.-^hip of 
Lfin fti tlic-h, a woi'ldly ;;eri tlcaian wduK^c 
rii.D. in innsicohvLry failH t«> coneonl a liaowl- 
cdye of jnv.r. and the string b;i.vs. Several 01' 
liis ari'aiiirementH arc Ihc propci'ty oC the 
KiiiKiiiton boyfi and ho performs the i^ame 
diitifH nn a broader «calo hero, writing hihui- 
<u]s vrr?^iiins of The Midnight Maratuler, and 
(infT, (i(ni. The Immor is tiophislieated witli- 
1)11 1 [(einj; too far Auf, and i ho saiiro i-s phar]* 
hut fcirrully. 'J'ho i;rA]ip refmine tronj work- 
in:^ any one vcii] tn exhaurition. quieUn;^^ Ihe 
cusi oiu^'i-K with Va i'lir»n]xl('s eaniOHt (cnoi' 
]f.c\tl on }Vlien 7 J-'irnt C'ltnc To Thig Lund. 
Assiriiin^' at a.'J-siiiined intervals from various 
peiuls ijii Lliv; Klci»'<) Hp^'cli'uui 711'e iTohii 
l.'J^^.'»ni». Charles Ber^-IiolVr, Crono Kstos. FraaU 
DtiVcnporr. and Viiteent 'J'erri. 

Ko >[eor! for the Kinj^'sfons to bid for pojvn- 
lap a]»[!r(iv;iT —they have it, and to I^pare. 
After oitiiiv' Iheir present f>iTort as the best 
yef, jl Tnif^'ht be rcnsarlved in paH?;in?^ that two 
tunes arc iiy thp afori'^mentioned Goftlie'ii. 
Itlami' him for any deviation from the strniu'ht 
elbuic ]>ath. 

leon Berry: Giant Wurlitzer Pipe Organ, 
Vol. 6 Audio Fidelity AF5D5904 

Although labeled as I, eon Berry 'i; sjxtl] 
a pp<^a ni f ICO iit thi? crlant WnrUt^er, soaH> vol- 
nfjies in the series iiix'olve the siaallor instni- 
nient iaslnlled in the ]>a.'^enieot of hi.s hoiae. 
The organ hcar'd here, however, i« en h fly rpe- 
ofe'n i y.ed as the t li ree manual 1 >eli e m o t h har- 
bored in Ch i ca go' s IIi i h Skating Rink. Th^ 
nnmorouH color oO'eets arc broader and, to 
allow for a greater roverlinration time, live 
tempos are slower, its sl'/c i<; fnlly capable 
of aceouijuodating Tromhotie/^, and the 
Siitiiiy i)[inorar]m of \(c-xlenn DtnieC. ;\rnong 
old fiivorltes recalled are Jrla, At Rundown, 
i'Voac-Jp, and (hat skater's delight, lAchtcn- 
Rlcinr.r Potka. before, the recording nf- 
fordid a stifC test ot both Gqiiipmcnt and sty^reo 
techni<nies;. Consiidering ihe nalnrc of the 
oia Til moth, which permits no timG-stretehiu;^ 
devices, the oightcen-miaute playing lime on 
each side is e\"eell(>^iir, and tJio sound le;ive.a 
liffie to be desired. 

O&car Brand: Every Inch A Sailor 

Elektra EKS7169 

Seemingly bent oh doeuineiKing the prosent- 
day folklore of ihis nation'-^ Armed Torees, 
OKejic lirand followK up lii,^ colleeiion of Air 
I'^orcf KongK willi one froni the X;ivy ;iti^1 hns 
a set: <if Mjirino hal!a[].s ready to sail in its 
wake. .Some months were spent in rosea reh be- 
fore file singer decided on reliable, rjither thaa 
strielly "outbeTitic,"' verKion« Ot" fourteen 
lusty and yalt-stained tunt'K. Along with the 
native attrnetinnfl of Onaniannmo hnu, a base 
currently in the hcadlino.s, Reenes of World 



in tune with any setting 



The new Madison Fielding Series 630 FM Tuner is 
equally at home with the most hasic or complex 
component systems. This highly sensitive unit has 
been designed with matchless engineering excel- 
lertice, yet it sells at an unheard of $84.95. 

TKe 630 is the most tunable tuner in hi-fi history. 
A new concept in tuning eliminates the movirig 
pointer. There's no need to look from selector dial 
to tuning indicator. Just fix your gaze on the verti- 
cal luninR eye as the stations glide across this 
point. Listening flexibility is greatly enhanced by 
dial-variable amplified AFC which permits drift- 
free reception of the weak stations most tuners 
generally reject. Another unique feature is the re- 
movable top plate to facilitate multiplex adapter 
installation. 

The unit, with brass and black finished heavy 
aluminum front panel, is housed in a striking, 
black, vinyl clad enclosure. Write for complete 
specifications. 




madison fielding 

by Crosby Electronics, ilnc.*"^ 

BRAND PRODUCTS INC. 

DEPT A-3, 39 WEST 55 STREET, NEW YORK 19, N. Y, 

Nalioaal marketing organization for Madison Fielding 
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for less toorh and more play 

GET THE TURNTABLT 
THAT CHANGES RECORDS! 




MMCORD XS-200 

• henv>'\veii:ht. profossion;il-t.yT)e luni- 
ta\il&— and a rDlly-autoninLic ch;tiig(>ri 

• plays both aterco :incJ monojihonic! 

• push-bution conLi-oHcd thi-ouprhout! 

• Mftgic Wa'nd S]>inclles climina^to 
pusher pljitfcrmji and slabiTb-inj: 
arms! 

lift- it COAti^ Ol\hl 



and for the ,^tf:)-f-o cm-f ridge that 

ELIMINATES HUM.,. 

STEREOTWIN 210/0 



get 



PFT.FKCT FOn MONOlMlOXIC. TOO! 
F)Ty AM. STANDARD TOS'L ARMS! 

NOW «34si 

fCfslorenBaftslyou.anJ lorFr8ec3lslo2ii!,ple8sswiilEDepl. A 

AUDiOGERSH CORP. 

SUi Bi f}ii(hi-tiii. N. v. 12 ' WO B-oson 



Circle 5SA 



WOOFERS FOR 

HIGH FIDELITY 
SOUND REPRODUCER 

8L-1 is") lOL-1 (10'') 





15L-1 
15L-2 



(15") 




12L-1 
12L-2 



(12'') 




MANUFACTURER 

FUKUYO SOUND 

2-25, Horifune, KHa-ku, Tokyo 
Cable: CORALFUKUYO 
arete 5SB 



War II ni-c. I'livisitoil on Itculeii Jomcs, siul 
Brittle r>j Oyntiic Bfiji. ,Tm^;l how new nrc the 
verses itlGctoO for liiiinacJe Bill, Zvmh'junu"- 
un<l Didn't S^ic Ktimhlf. \\\\\ dcpoud luryoly 
iipou ihe li^ioner':^ own ago nntl G^l>ol■icllco. 
If .1 voiniiT hull] fi 1 00 is iiuiijl^oi-ed ;mioup yoni- 
ncfiuuin unices, lie will fiiul this a.n ide'iil step 
tow.ivel develijpiii!,- se,i less. I^r.iiid's A?sisiin;i 
.voonieii. (lisd'iliiitcd nlmui rhe deck in Kteveo. 
lu'C Rilly rnier. Milto Seo^'er. Milt Olctiii, Itiis- 
Hirll .^ii\';ikiiT^ Ted Tyle. 

MONOPHONIC 

I The Cannonball Adderley Quintet In San 
Francisco Riverside RLP12-311 

while pliiyi^S 'Ti <;n2:A.^i^nieiit Inst Octolioi" 
At TUo .Tazz Wol'lishop in San P'raiveisco. rlu.' 
Addcfley bi'otliers celi^liralod tlieir ri^iininn 
with this nii-the-siiot reei>rilii\','. The ebiillieni. 
CaDv.onball reLunis to lead tlie I'aiiiily srcnii* 
with n. sense (jf di»:;<^rinun;itiiJTi a<:(]iiii'ed while 
V)layin;;r more tliiin a }'Our under the caiiytio 
eye ci Miles Davis. An equal [iinouiit of di;s- 
eipliao iiii^'hr have been imposed more e«in- 
vciiiently hy lijjtening to brother N'at, wh[>rpc 
fornet pliri"isGs are al\vri>'s oeononiienl aTul 
direet radier T.haii flori<l. but «iich exehancieK 
ore rare even in the best ut ffunilies, 'J.'lieHo 
virLi:e? are plainly evident on ThiH Here, a 
^]:os pel -based to no by Wcibbj' 'fixunions, the 
.liroiip's ]3ianist. I'hirhiE: tlie eurrent trend, 
i^oyp'^l niu^ie luis entoi'ed the raveliei.l pre- 
cincls of the Modern .lay./, Qnartel: and. at 
the other exLcoine, the bhttaul roek ,iiid roll 
of Ray Charles. Cannonball prel'erii a middle 
ground, rcmaininfr elose to the blues and the 
iineomplicatcd incss,A;?e of the siinple Theme, 
while clothing it with warm ex'pressitm and 
rhythmic soloing on Alto sav. Gosp*^! i^cont^rt 
able to operate this well are all ii}(> tow, 
especially over the twelve-ntlnnte span al- 
lotte^l here. 

Another hijrU point is reached on iH-f'lif, 
Uy Randy ^^'■esion. a pianist \vlK»se wriiinsr 
ru.Tkes fertile ^rround for i;i'nn)js otbe:' than 
Ilia own. Sam .Tones, on bass, and drnmmor 
l,ouis Hayes provide rhythmic iniiietn^i. Wil- 
liam Claxtou eu^'inoeiod the date, allowia^- 
the rl?lit propniTifui of <-lnli atmosphere to 
seep through. 

The Music Of New Orleans, Vol. 5; New 
Orleans Jazz— The Flowering 

Folkways FA2465 

■While iissemhling this scries of recordings. 
Samael Chavtcr.'; spent more than sevoiL years 
In research and gathered a large amount of 
new material on the music of N'ew- Orleans. 
With the release of the final volume it be- 
comes evident that his aeeomplishments must 
he considered In ,a«y future attempt to write 
a history of Jazz. Hut anyone r.ash enough to 
undertake such ti project would be wise to 
await the completion of the xrork William 
iiussell is doing I'ov TalAiic University. .\s 
Chatters limits himself to the musicians who 
remained in the city, his fiudins^s need to be 
correlated before ihey can be placed in a 
broader eonte>;r. ITis recent niono;?rapli on the 
subject contains a large amonnt of f.aetual and 
bingrAphloal information hitherto unknown. By 
means of the recordlnj^s and copioti.s notes, 
Chartevs endeavors to illustrate aouie of his 
discoveries And place them in correct histori- 
cal perspective. 

The mafn topic of the fifth volume is one 
lar;?ely ignored in other treatises and concerns 
the trumpet jilayers who returned to New 
Ovleans Afte.r service in the first World War. 
Punch Millet- describes the styles of Buddy 
Petit and Chris Kelly, discusses Lonis Arm- 
strong, and reminisce.? abont the group which 
included Sam Morgan, Kid Kena, and Lonis 
Duimiine. The baud of Euillc Hatnes and Petor 
Bocuse plays noiiiit In Jloiihy Toiil; Totcn, and 
Billy Pierce returns on Loneaoma Road. George 
Tjcwis j'oins the Eureka Brass Baud on You 
Tell Me Your Dream, n-hlle Kid Clayton and 
Albert Eurbank unite on Shnhc It Anxl Break 
It. Tony Parent) talks briefly abotit the city's 
Italinti-Americau colony, so popularly repre- 
sented today by Sharkey Bonano, Louis Prima, 
aud the Dukes of Dixieland, thereby openin;; 
a subject which could easily fill another five 
volumes. But Charters seems to have moved 
on to the country blues singers, a field much 
more convenient to document than early N'ew 



Orleans styles. On Rinehart it Company's cur- 
rent list, his book about these colorful person- 
alities is full of interesting detail on the meth- 
ods of early recordiug companies. 

Benny Gotson: Groovin' With Golson 

New Jazz 8220 

Before Art Farmer joined the group. Benny 
Golson worked with Iron.lionist Curtis Kiiller, 
tourint( as far as San Francisco, and the 
sampling olTered here is an ex-«mple of iheir 
partnership during an itifornial nioiiient. Be- 
CAUfie a tine sense of Interplay \\'as developed 
on the road trip, the session mainiains a 
higher level than many such alfairs. 'I'tie 
warm, lyric tone of the leaders tenor s?ix 
indicates a thorough ahsorpiiou of tlie ele- 
ments ill .Tohn Coltrano's: utyle that drew his 
attention recently. If anything, bis voice is 
more slron^ly personal than beff're. l.'inlcr 
hi3 tutelage. FiiUcr seems to be headed in 
LliB same direction, helped by a natural apti- 
tude for the blues as expressed on Hie three 
originals. Art Blakcy is featured on Ufitm- 
hooijic, and Bay Bryant's bUies piano is au 
asset throughout. Bassist ratil Chambers solos 
on YeatcrdfDjK. 

Arnett Cobb: Party Time 

Prestige 71 65 

In.iiirles received i!i an automobne :icrid»'nt 
in lOoT placed Arnett Cobb on the sheVt until 
last year when he .started on the eonieback 
road. Notice of his complete recovery is served 
on Fl'iiiin Home, the number whicli made 
him a star in the Lionel I-Fampton rnnstclla- 
tion back in rhe days when his lenol■-s;l^: solo 
was featuied nightly. Thi>^ time there is no 
need to shout over a milling crowd nf ilanrcrs 
and the perforniariee Is tlionslilful and re- 
laxed. ,Iusi how relaxed (he quintet was in 
the studio is plainly evident on f^lnv I'oko, 
an int[)roviscd blues that can he heard AS 
though it materialized out of (hin afr. The 
version preserved is the timing take, with 
conversation in the background and a long, 
searching piano introduction by Ray ISryant 
before Cobh begins his probing. It re[)u.\'s ibe 
price of admission by i:sel£, parlienlarly on 
the heels of ucw.s that Bryant is moving to 
Columbia and branching out Into the single 
lield. Ko more lirst takes from him, but it 
should be interesting to watch Prestige de- 
velop a new house pianist for mains trenni 
groups. 

Cobh also revives YVhcn Mu Dre^nn Bont 
Coinc» Home, Lonesome Koady and Coi:k!(fi[;f 
For 'I'letK Wcniiell Marshall jilays ba.ss. and Art 
Taylor gets an assist from conga-dru miner Ray 
Batretto. JE 



Fable Forest 



Playhouse 202 



Jim Copp and lid Brown, two J,os Angeles 
bachelors who happen to know wliat chihlren 
of all a^res like, have learned the secret of 
how to run a record company with the least 
possible f rouble. They produce hut one Lf a 
year, comhiniTig their respective talent.s Jo 
prepare the script, handle the narration and 
create unusual noises, c^imposc and iilay the 
nnisic, design the liner, and (engineer the 
tricky blend of .sound ert'ects on the iruiltipk 
recording'. Fully ns delightful as lis prede- 
cessor, ".Jitu Copp Talcs," the steotid in the 
scries is guaranteed to lure young.ster.s away 
from television and enchant the ear of the 
passing audio enthusiast. There is the quaint 
violin recital of an ant and a horrendous 
storiu at aea, with the shivering of ship's 
timbers and -wind shrieking through the rig- 
gang. Copp is accountable for about sixty 
voices, including fish, frogs, birds, and eveii 
trees. Only once in the telling of fifteen tales 
is the au<lience played <huvn to, and tlial: oc- 
curs on the liner in the listing of the record 
as unbreakable (with normal usage). Bvea the 
most dcstrucii\'o little terror is lik-eli' to treat 
It with reasonable care nntl aiTeetion. 

Still, it is to be wondered if a co[)y will be 
around when the Grammy's tire paused out 
for imaginative engineering of a popular re- 
cording or the best children's record. N'one of 
last year's seems to have been available to 
displace "Alvin's Harmonica," 

Carnegie Hall Concerts Of 1938-9: Spiri- 
tuals To Swing Vanguard VRS8523/4 
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TiK'lcotl iiwny soinnwhorG in o s^tiick ()f old 
jazz iii;i;,'a7.in<'s ;iio my jjrngnims from those 
two amcoris. wirli the cover of llic first bcnr- 
iii',' ihc Hiniling fcntun''ri of Bosslc Smith, for 
the .!,'['c)il l>l(i<;n ^;in^'Or luid (liotl Ju«t Iho ycnv 
hofor'*^ ami ihc ovt^ninj^ wns do<llcato<l tn her 
m<>E»flry» Ofhor tnngiMo memonto?; were to 
rf*SHH frf>m the honcfidftl effect n Cixrnot^ie 
Ilflll appejirfinoo lifiO on the reoovdinp oiir<'er?i 
of Sidney liechct. Sonny Terry, iii?; Bill 
J^roonzy, Knby Smith, .7oC Turner, nnd the 
boo^ric-woogie piano tean) of Pete iTithiison. 
Albei't Amnionw, find Mond« Lux Lewis. Som<? 
w('rn unknown heforc> sti^ppiriir oti the sta^c. 
while tlif* deproKsion hud forc-pd othiM's Into 
in;ik{n^: a liviri^' nwn.v from m)is;ic. nii[] iho. 
iiv.llVui-^ hnud of .Tiphii jrammond firrivot] nt an 
opiKH'tnne monient. As tlie show's producer, 
he f;.Tthered poi'f<»rmnr<^ from all nvpr (he 
conntry find tl)r>n was ilrnffod into Jirtivo pfir- 
ticipAtioii {\.s master of ceremonies. On tho 
heels of lliiH hf\Id adventure cntnc his appoiot- 
tuc-nt" as a,<soclatc recording director for Co- 
Inmhin Records, a i3osc which en n hied lum to 
(MiLjM^re many ot the some artiste asrain. Other 
companion; followed sviii, while the Soln Art 
nnd Klue Note labels were fonndeti for the 
**.vprcfi:s purpose of re'''r>rdEn2; what the com- 
mercial fir^n^^ wo.va like y to miss'. 

On tbiy two-disc set. a .ifoodly portion of 
botli co«c«irts is exhumed from r>ic Hamwond 



archiv(?s at last, uuiklnp; l.he asEromhlrd nn^- 
;j;e5s avf.iUIjle l<v nil. They assay hii;h on the 
lin;?is of today's markoi and are surt- to cm ieh 
any collfM^tii>ii. While conlhminjj' my irH|ir*>s:- 
xioii of Iwo wondorfnl Clirixtinns holidny eve- 
riinpif, the editii);; makes no attempt (o Adih-re 
to the oriariuril order of ovfycits. Anyone who 
wants to a^slirn a perfbrmance to the propci' 
year can do by roferrlTi^' to the tlioroi.ijrh 
notcx. ricsidc'H fcaturjn;^ tlie Hoony CniOdnan 
i:%exi(;(, (iiC second coiK'CrC brou.<;]it ttacU the 
IvausuM City l^ix from Ci»uiu I'.asic's Ivaiid and 
trhe splendid work of thosi-' groups is prami- 
ncully <lirfp]ayed. At llic peak of liiH powei's, 
J.,(>sror Vouii;; can hi? heard dov»-]n]>irif; his 
ciiaracteristic Imis linns on tenor sa.v, w.iilc 
Chnrli<;> Christian sits in on fioryi] ntf 
JUifCfi, Those wliio ,r«?nieinber ChriHfian only for 
hi.i; «ini^lc-atriii:r ^iii(;ir SOl'OS should Jisfon to 
bim oporato with Kroddic Green, who is still 
Ii;(?;i('''*( rhylbruie Ptandliy. 

Olher hiLTliiiuhts iiro two piano solos from 
,Iamen P. .Tobnson. and l^idney Becliot leading 
his New Orti>ans Footwariner.s, with Tonmiy 
Laduier playing' tnimpot, du IVear}/ !i!:nifi. 
Ida Cox shoitl a bl[[e>^ over yhc. mip])0r1 of 
liiick Claylon and Dickif Wells. Mitchells 
Cliristinn Sin;,'i'rs and tiie r^olden Oatc Qn^ir- 
fct document ^DSpel sinj^dnt: durin.t^ that penod 
of itH dcveiopmeni . Oran Pa^'e, whose trumpet- 
is too spanii^rly n-prJiscnted on LP. joins tJio 
full liasie Itand «ni Jllur.H With /.ijis and 



RJij/th m Man. And finally, an iiiapirod .iiim 
ses^;ion mount.'^ y^^i-dually in intensity to tli- 
lorttic exchan^^cs hetwecn iiai«sjsis WaKcv Pa(fe 
;i.nd Artliui' TVr[isl.i-'iii. 

The acetate masters were made by Zeke 
l'r,ank, who a t^ihort time before had m<ed the 
same ^iliij^'h.' overhead miei"ophonc to i-ecoi**! 
I3eonv Goodman's llvst Canie^;le Hall appear- 
ance, which Columbia wa;^ to ixsue ovcntually 
on LP with such onts(andiii|L: succcsh. Let's 
hope the* sales of this f?e( aici a.'^ ^rood, ]iecaut.-e 
Hammond iias enon^^h mal^rinl b'fl o\'i-r for 
rtilolhcr three LP sidc:^- T^ic iujpnn't^d tech- 
niipios avallaldc today have enabled -Seymour 
Solomon und John Beaumont to [ivoiluce a 
.supei'tor processed sound, althouirh ii is pos- 
sihl(i to tell Mnmmond's fLWoritns fn»nv tht 
varying amount of wear on tin? aeetate.s, Per- 
haps he will bo enconrni^ed to cmb.irk on 
of.licr tiOrios of concerts. Kni'l Ilincs on Ihe 
road agniii, and Lfgbtnin' Mopkinf;;, .lesso 
Fuller, Snooks Eaglin, an:l .Tiuimy WvUier- 
spoon biive yot to set foo: on n Tsew Vofk 
6t.ai,'C. The aftcmmtb micht be equally reward- 
ing as lie has returned to an artists and rep- 
ertoire position at Colnml>ia. Thar company is 
Hteppiug up jazz, releases to keep pace with 
an C-Vpandioj^ record elub, hut Hammond \vill 
maintain his tiof with Van;ruard also. Co- 
lumbia ia reported to he plaiin in?,' an amlvitioiis 
iaya reissue scries, star tint: with rieteher 
flender.son and Mildred Ihiih-y, X 




The same material cannot properly be 

a rigid cone and a compliant suspension. 

In all KLH speakers, cone and suspension 
are sepamte parts. 

Here the suspension is being formed, 
by handy of liquid butyl rubber. 

A KLH cone is rigid. Its suspension is compliant. 
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GROUP SUBSCRIPTION PUN 

Now yoiJ, your friends ancf co-workers 
can save $1.00 on each subscription 
to AUDJO. I f you send 6 or more sub- 
scriptions for the U.S., Possessions and 
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one year subscription'- price. Presenr 
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HAROLD LAWRENCE* 
High Fidelity—Enemy or Friend of Live Music? 



I 



F ONE wcvi; nslced to single out the most 
impoi't:iJit liovc'lopiiicut in til 6 audio field 
duriiip the 'Pit'tits, the answer might bo 
tlii> emergence ol; higli fidclitv fi muss- 
mai'Ivct eoinmodity. The iiifltistry lias come 
a louji wrt}- since the days wlieu record 
buyers wore urged to jfUTcha.se SS'/i-rpm 
attachments which could be plugged into 
the table radio. Component inanat'aeturera 
who IiJid ones sold their ]irodu«ta only to 
j.rolesskmal sound eiioriiioorB, find a handful 
of ^TuHylitouwl audiot'aiis, )ion- discovered 
thai the geueral luiblie coxdd be iveaived 
i'roiii Ti3:t<ly-to-plo.v wereliandise. Accord- 
iuyly, they oxp.aJidod lh«!ir trade advertis- 
ing and eventually bought space in na- 
tional, uon-teeliiiiual Tna(;a5iinus. Newspapers 
and PM broadcasts, too, provided effective 
means of reaching the potential audiofau. 

In the same decade, the record industry 
rose to new sales peaks, and the audio show 
bt'i'suK-, an annual affair in a nuiuber 01' 
citis.s. It i.s interostiiig to note here that 
"pac.kao^efl high fidelity" was spetifically 
barred fronv parfitipat.ion in some of the 
ni.i.ior show.s. Hefrirc the decade Avas out, 
the torin h'uih jicJaUi;/ bcloiit;ed not to the 
J'ew, but, to everyone. Oucc in the public 
douiaiii, however, it was soon transformed 
into the slicker and shorter hirfi. Tn the 
process, the coDOopt of high fidelity fell by 
tlifl w.aj'side. For example; "]Jeav, please 
turn down 'the hi-11'." (The wife refers, of 
course, to her mate's sound system.") 

To the beat of my knowledge, Snglish- 
meu never say, "the hi-li"; they ca'l their 
e(]Uipuu'ut either by the old-fasliioned 
"jrramophone," or by the newer "rig." But 
the term, liijjh fidelity, is a.s populac there 
as it is ill all other audio-eonseious nations, 
lu Mieir two-man hit hIiow, J I the Drop of 
a Ilalj the Briton.s, Miehael Flanders and 
Donald Swann, sing a song abo\it an audio 
enthusiast xvhose. total pTcoccupation witli 
hi.s ri;; drove his frustrated wife into a 
state of "low (idelity with high fret|uisncy." 
The popularity of "lii-li," however, far out- 
weighs its verbal predecessor. A couple of 
years ;i;;0, for instance, a loading man u flit' - 
tlirer of cosmctits horrow(?d lIii: tci'ni from 
the audio industrv to launch a new line of 
lipsti^' ■ ■ ■ ' ■ . -tSli^i 

TKe High Fidellly Writer 

TliC impact of Idgli fidelity ou t2io na- 
tional scene produced an apparently end- 
■less flow of articles 011 tlie teclvnical, jnusi- 
■cal and pliilo.sophical implications of sound : 
veproduetion. It wos not luuisual to loaf 
through a magapilne apecializiug in food or 
travel and eouie across an article on ■'Wliijt 
is High ridelityf" Some -wete writ-ten by 
eompfttent authors fAio were recopni^ed in 
tBeir oanc ftelds, but tnnny were of tha 
paotido^jte^J^and ruif^tj tiiiit Tuaira tint Is- 



foi'uied andiofan wince. Under the boat 
possible circumstances, estheticfl and ongi- 
neoring are uneasy partners either in the 
task of recording n musical work, or in 
ijxpres.sing an audio-musical idea. The audio 
litor.ature of the Tifties abounds iu articles 
containing half-digested engineering con- 
cept.'!, written by non-teehiiical writers wlio 
would dearly love to give us all the im- 
prea.siou that they are intimately familiar 
with the underbelly of an amplifier or tie 
drive mechanism of a tape recorder. 

On the other hand, some writers are 
equ.Tlly determined to have no truck witb 
the mech.anie:; of sound reproduction which, 
according to Virgil Thomson, "give [music] 
a slight flavor of canned food." Mr. Thom- 
son's reference was to procos.ied music of 
;lJ>e early 'Forties, but 1 would vcnturo to 
guess that his opinion has not altered 
basically since then, despite the remarkable 
aiidio advances to date ; his only concession 
miglit be to rhauge the word, "canned," to 
'■'frozen." Thomson's remark appeared in an 
articde printed in the New Yorli Herald 
Tribune on May 10, 19413, In a certain 
sense, it graphically illu-strates the progress 
of high fidelity sound reproduction over the 
past seventeen ye.irs: "The easily notice- 
able differences between fresh and proc- 
essed music are several. Deformation of 
instrumental timbres is uot the gravest of 
those. . . , Diminution of the original 
dynamic range is a far greater nmsical 
distortion. The limits between loud and 
soft at any given tuning are so mucb 
narro\v-er than the dyivamic range of a full 
orchestra, or even of a singer or of .1 piano- 
forte." 

The niicrophonea and tape recorder.'! of 
today enable us to keep distortion down to 
the barest raiuimiuii, while tlie dynamii; 
range h.as been vastly increased — though 
not yet as full as the 9S db output of a 
large orchestra. Time, however, has not af- 
fected Thomson's comparison of proc»ssod 
and fresh music from another standpoint: 
"[The former] may occasionally be prefer- 
able to fresli [music] ; but it does not 
sovmd like fresh music, and one's relation 
to it is that of a listener to a live execn- 
i tnnt. It is like a photograph of .somebody 
—that is to say, more or less resembling. 
But there is no communication between the 
observer and the subject of the picture." 

Copies and Originals 

The record-photograph nnolog'y wbb emr 
"ployi^l more recently in »n es.say on live f*. 
TeE6r4o.4 music appearing in the January 
issun at Bqryet's. TJis author, Hubert 
Lamb, beniohtts 'hB calls the Ago of 

Pacsimilc, Thn miisie facsimile, ha writes, 
"[is] a product of the exercise of the dia- 
sflr^ion of monitor.s and the skill of editors^ 
.is:..a composite image of performances con- 
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is necssscTily ■vrithout serioussblem&h. The: 
malier of facsiiailesj like tlie fasliion pho- 
tographer, musrt aoHcern himself first not 
witli poetry but with peifottion." 

In liis thi'ee-pronged attack: on muai* re- 
iicotdiug, his. haiah implies the following: 
1), t&pc editing Bomisilio\T destroys the iii- 
tegrSty of a parformaoce ; 3>, lb*i nb»unc« 
of audionec wakea for li^e^'iS^iffM; 
and 3), tHe recording nifin is more inter- 
e&tei in rtotes than music. 

I should like to retiew these pointS: one 
by one. First, the skillful tape eiiitor selofttK 
the best jilayed 'takes' of the session for his 
ni.iSiter reel, but he does rial pui: tliem to- 
gether Teilly-nilly on thq sole b*si9 of note 
pcrfcctioTi. Tciiipo, h.^lsin(<« ot ii^aCru'M&iital 
clioirs, coiifcinuilj', intensity, and over-nil 
feeling are some of the factors -whieih ho 
"ronst take into eonsideration before niaiing 
aach splice. He m\is{ possess feeovi cnrs, and 

h h& nmat >)e meticulous but not Beckinftsscr- 
isli. 6e«Qii(l, the laet ot an audience is uil- 

: ;:niitted!j a dUftealt hvirdte to overcome at a 

's«e3aio)i. But -with a deiiicate<l eouductOT at 
t&e I>eha, there is e'^ory refj^on vrhy a 
^recorded performaiKje ean b« every bit aa 
goocl as its. concert e<inivaleut from the 
point of view of the musicians' spirit and 
iiattitudns. It is the recording director's job, 
too, to smooth the 'way for trwly musical 
rosiiltK in hia pacing of rest jieriodii, re- 
takes, and musical movements. Thiccl, for 

-'■obvious rciaaona, note perfection is a de_sir- 
lihle. ob.jeetive in a recording. But the rc- 
jftrdiTijf tlirec'tor's principal goal is to help 
maMt i£ possUiJe for the "poetry" to cmerfja 
Tihlla at tlio same time keo^^ing sin car out 
j^OT ilccidents, lost notes, and faulty music:il 
balance. 

L.ater in his article, Mr. Lamb goes even 
f'urthor on the subject of muaie vs. records. 
A recording of Mozart's Symphony No. 41, 
"ia not the Jupiter Symphony. It only 
sounds like the Jupiter Symphony. The 
players are not there. There is, in fact, no 
performance. We arc thGrcfoie not prirtici- 
pauts in anything; and unless our experi- 
ence with niugic itself intrudes, \vc may 
converse, pl.iy our gamns of clie.ss, and read 
onr ne\rspapcT3, quite unconcerned, taking 
note or not, as we will, of the engaging 
fabrics of sound with which "wc have .sur- 
rounded ourselves." 

Mr. Lamb is plainly flaying a dead horse. 
Certain exuberant advertising copy to one 
.side, 110 one seriously c'cpeets a phonograph 
disc to magically transform the gvill cloth 
of your loud.speakerf> into living musicians; 
nor does oue look forward to a live concei t- 
hall experience. A recording is simply :i 
niusieal doeuuient sliorii of the accoutcv- 
ments of the concert hall; that is, without 
the full acoustics of the auditorium, the 
sound of the actual instruments, or the 
thrill of mass participation, IvTcverthelcss, 
if one is not playing chess, reading news- 
papers, or conversing, but is listening in- 
tently to a recording of, say, Boris Chri.stoff 
singing Mouasorgsky songs, one would have 
to lie C|vute insensitive to escape the drama 
and beauty of the 'it^^f^Strs^^l^^ 
the performance. 

Probably the most extravagant state- 
ment in jNIr, Lamb's article occurs at the 
eonclusiou. Seeing nothing but danger 
ahead for the state of music if the current 
.papalarity of recorded music continues, the 

t/i.'^pio • March, .'r9<3^ 



With DYNAKIT iroa know yoii have the BEST! 

The finest high fidelity you can buy ai any price 
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• HftW :sl«i^.. CDtiff^l preqrnp^ wUh .cmA-pfefe ftdxt- 
bt(flV,..~f0^lE.f :<t7iii:frir<tforT, and simpl&sf .op^mfJon' 

• All iong hO compj^entj; paf&ijuuc( \n 
critical circuits 

• 2 pre-ass€fnble£f hecnvy duty prinii^b^ ffrct^Ii 
boa/ds make conslruction simple and bug-frut.' 

• Troly unmeasuroble dl!.&tortioci — below 0.05%. 

L&W«5f possible noise. 
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• Two outslandjrvg 35 watf channels wqtt« 
p-frck) >to.^ pow«fv^q(i}r,>^^£pecrker. Le» ihqn \ 

■v/av« perfo'rmonce 

'A Absolute &f<;ibility witfi ever/ fout^^'Spaaiter wifh- 
OUf ires tri'cf ion" oF band-wiffth 

# Srriiooth and cry&tol cleor sound with superb 
delineoitfon of heavy passogei- 
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Start with a'superh monophomc system 
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# Hiifory-moktofi:: *^M^d\itot^xtr\'- p.r«zmpllfief:i 
which has :n*ver ^&Q:en &i|^oMad 
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• 3 hours to build 

• A quality por^jrmartiCd U'n{rx<eiriS'd or <my 
pffc* 



.Ex:^md t& maifhless Stereo 




# Every fi>*mo function of yoiir ftfifle-rflpS'— 
including Dyna &lend control 

# Unsurpo.ssed ^ej^ibilily 

# UniH£«(j )9anel br^btnaF ttiounf avoilobk as 
an accessory 



# Jt>5f add a second Mark IVi; or. Mcrrk. tV and 
you hove the most recowmendfld, moat de- 
ftirgid (t^-reo omplifrer ensemble 

: • Dynakifsf provide the finest \^ ^^^fi^^^'f^-^^-^ 
... - ' - 



See and heat lyynakiif at ydur ToiM dealer 
A post- card will bring complete speciftcaHons 



DYNACO. INC., 3916 POWELTON AVENUE, PHILA. 4, PA. 

CABLE ADDRESS; DYNACO. PHILA. 
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NEW PRODUCTS 



« Battery -Powered Hlsli-Fi(!lellty Tape 
Hflcorder. Despite its liffht wcig-ht and 
self-powered fftati:i"e, the Hutoba AtT'-l is 
stated to liave frivqiiency rti£:pr)-nse of" TpO 
i-O 13,000 ops wii.li less Lhan O.y per cent 
flutter at 3^4 ips; it will also operate at 
1% ips lor extended play. It is equipped 
Willi separate voUmie, treble, and bass con- 
trols, and uses ij-in. reels with maximum 




renordinp' lime o£ three hours. In addition 
to operating' on internal flashlight cells, 
the recorder may be oper^itcd on any inter- 
mediate a.c. voliape between 110 and 260, 
and from a car battery with the use of a 
converter which is available as an acce^;- 
sory. It may be operated in any position 
except upside dow^i, Uausun.1 teebnical re- 
fmemeiits include (.he motor speed being 
l^ept constant within 1.0 per cent rcs'ard- 
less of the life of the batteries, by means 
of devoting the entire function oi a tran- 
sistor to speed repTUlation, over and above 
a regular motor speed regulator. Motors 
are protected by twin fuses. Other features 
oC the MT--1 include fast forward and re- 
wind, piisli'button controls, recording'-level 
indicator, time indicator, and completely 
climate-TJroofed dynamic ]nicrophone. Bu- 
toba Division, Turning Corporation of 
Amei'ica, 60 R 4 2nd St., New York 17, N. Y. 

C-1 

• E.M.I. '"Stereoscope" Alupllfler. Preci- 
sion matching of stereo sound channels 
is aecomplisbed by means of a catbode- 
ray indicator tube in the Model 555 am- 
plifier TecQTitly introduced into the United 
States by Electrieal JNIusical Industries, 
I-jtd., Hayes, Middlesex, l-hig". Intended to 
increase the ease and accuracy of both 
stereo and monoplionic adjustments, trac- 
ings on the face of the tube may be used 
to measure signal sLrangth, check fre- 
queiicy response, monitor input or optpnt 
voltages, and maintain a continuing check 
of the performance of turntables, pickups, 
and other system components. Consisting 
of twin preamplifiers and tN^'o independent 
20-pcak-watl power ampliUcrs on a single 




cbaSMis, the 555 is the f\r^i unit In a new 
Hue of hi^b fidelity components bcin^r 
hitrodnced into the U. S. by K.IM.I. A pre- 
rision amplifier in every respect, it nteets 
or exceeds professional standards in all 
aT'cas^of audio performance. When desired 
the 1)55 may be used as two separate 
JuoMophonic ampliriers. A separate T-posi- 
tion funetion switch is afforded for each 
channel. A froixl panel switch may be 
used for injecting a, GO-eps sinusoidal 
voltafre into the preamp section which 
may be used for balancing purposes. Dis- 
tributiem rights for E.M.I. higb-fidcUty 
components in the United States have 
been assigned to Scope Electronics Corpo- 
ration, 10 Columbus Circle, iVew York 10. 
Kew York. C-2 
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• Ampeic Amplifier-Speaker Systems. Am- 

pex has recently introduced two tmiixie 
amplifier-speaker .syt?tems based on the 
system -engineered concept, whereiTi each 
separate clement was designed not as an 
indi\^dual component, bnt as an inteQ;ral, 
pi'operly niatched unit within the .^yi^tem. 
The neW' iNTodel ^OS system, illustrated, 
makes available in component form the 
SATTie tmiii'Cssi vc isound olTcved J»y t.be jVm- 
pex Signature home music system console. 
The miil-s art; identical with those used In 
the Siprfiatprc models, and \vi(hfn a. roni- 
parable enclosure will produee sound of 
identical quality. The system contains an 




Ampox 30-u';i.tt amplifier, a nmUipk- X-/C 
crossover network, y. 3-in. tWoelcT', .'lt-. S-i^i- 
in id-range speraker, and a 1 S-in. woofer. 
Two such syt^ terns arc necessary for 
stereo. Opera.tins eliaracteri^tics ar3 flat 
within 0.1 db throughout the maximum 
raug3 of hearing ability, at rated output. 
Total harmonic distortion is less than 0.5 
per cent at rated output and noise level is 
down SO db. The .Alodel :J02 system is iden- 
tical with the au'ipliftev-spcaker as.sembly 
engineered fur the An^])ex Custom series 
home niusic system. The amplifier power 
rating is 15 watts. A ^-in. tweeter and 
12-in. woofer make up the speaker system, 
wluch I'cquire!^ a 2-en.-ft. eiiclusure. Char- 
m^ievistics, e.'^ccpt tor pnwer rating, are 
virtually identica.l with those of Ihfe i^O.^. 
Ampex Audio, Inc., 1021) Klfor Road, Simny- 
vale, Calif. C-3 

• Heatlikit Multiplex Adapter, Tills in- 
Ntrument is tlie newest addition to the 
Meathkit line of high fidelity cciuipment. 
Dosifi^nated Model MX-l. it is designed to 
Ijermit receptinn of PM stereo iirojiranis 
transmitted in aci;o]'dance with tii^^ Crosby 
system of steroo broadcasting. A]]loji;^' its 




features are a sclf-confaincd power sup- 
ply, stereo-dimension control, cha.nnel- 
balance control, function selector switch, 
inpujs for FM (main channel) and multi- 
plex (spb-chunncl) and cath("vcle- follower 
outputs for both channels. Thft function 
switch provides for stereo, main channel, 
or multiplex cliannel mode of operation. 
Heath Company, Benton Harlsor, "Mich. C-4 

• ITorelco Stereo Cartridfi-fl. Featuriixg the 
unique combination of exceptionally high 
vertical compliance and high output, the 
Model AGS-iOO cartridge will play a .stereo 
record innumerable times without less of 
quality, at the same time eliminating hum 
and noise generated by amplihers forced 
to operate at maximum gain. A''crtiea.l com- 
pliance is better than 3.5x10^ cm/dyne, 
latci'al compliance is ■i,i^KlO'* cm/dyne, 
and output is ^0 mv per channel, Channel 
soparatio^i is 22 db at lOOf) eps. The 
cartridge does not require a mati^bl^ig 



transformer, and may be used with anv 
load resistance from -17,000 to 100.000 
ohms. Optimuni loading is CS.OOO ohms. 
Styliis re])kicement can be handled by the 
user in a matter of seconds. "Each replace- 
ment stylus comes mounted with its own 
damping blocks, thvis assuring a perma- 
nent high level of porfor (nance, Freijnency 
respon^<e is virtna.lly flat from -SO to 
18,000 ops. Stylus pressure recinired is ?j 




(o 5 s films. KlYectivoly shielded by mu 
metal throughout, the induenee of exter- 
nal magnetic fields on the cartridge is 
negligible. For further iTif crniat ion. write 
North American Philips Company. Inc., 
High Fidelitv V^roducts IJtivision, 2;iO Duffy 
Ave., Hicksvillo, N. Y. C-5 

• Portable Tape Recorder. Pnlly transis- 
torized, this new two-speed book-size tape 
rocorder weighs under four pounds and 
operates from its own self-contained liat- 
tories, 117 volts a.c. or ffoni the cif^arettc 
Hglitcr receptnble of 3 car. Known as the 
Conccrtone Transicoreer, it utilizes a 
oomplemont of six transistors and two 
diodes. It has a one- hour recording ca- 
paci t y . A du a 1 - f un e t i on n^e to r s ^ r v es t o 
nioiiitor recording level as well as to 
chetck battpry condition. Operating speeds 
ai 0 3 V) and 1 ips. Two heads are in- 
corporated, one each for record /play back 
and for erase. Accessories for the Trausi- 
<:order include hand- and foot-operated 
remote controls, teleplione pick-up. stetho- 
ty pe earphone holder, and adapter. ^ for 
12- volt d.c. and llj-velt a.c. power sup- 




plies. Developed particularly for those 
demanding good quality soupil reproduc- 
tion combined with povtabiHiy, t.hc re- 
cordov can bo carried with a shoulder 
strap for in-fleld interviews, laid on tlie 
seat of a car for dictating while driving, 
or xised in an olTice or home. It uses 
standard reels, batteries and tape, and 
records half-track. AtnerieaTi Concertone 
Division, American r^lectronics. Inc., O-II^* 
\V. Jeffer.son lilvd., Culver City, Calif. C-6 

• WCagrnetic Recording- Ta.p6. A deluxe re- 
cording tape, accompanied by a unique 
R-uarantirfe, has recently been introduced 
by the Triton Tape Company, AVoodside, 
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N. y.. to .wettt ti\e dftitiajids of dlscertiJiig 
raeordfstlfes'both amateur and profftsstartol. 
ThaiguswautMi promises the Triton tape 
purchiiS6iK»sa rsplaceMent ta&l of any 
American- made bmnd of the aaiwe type 
should he-ftnd the Trltcsn deflcisnt in per- 
formance Of chapactertstics for a,ny 




leasoii whatsoever, or in any way not as 
rapresOTJtcd." Triton tape Is procesSfMi 
with an exclusive "Trlomaing" technique, 
wlitch Jncorpora.tos three essfefvtia.1 tape 
prodiicllon procossea in sequ*nc&. assuring 
a product oC hiffh quality aniJ repyoduc- 
tioQ cipahllilles. All tritoh tape Is apllce- 
free, wound on non-warp, noil -squeal reels, 
and includes a. heavy-duty Mylar leader 
at both ends to lacUitiAte and l^rotect 
labeling of rocordingK. A t«pe reta,lner 
cUp is supplied for holding Iho tape tight 
on the reel. For details, contiict Brand 



• Dyaa-Twlu Headaat. This new headsel 
recently introduced l>y Tolex is intended 
ossentiolly ):or private lIsteniuE^ to stereo 
program materifil. The twin wide-range 
aynamio recelvei's have a frequonoy range 
of uO to 13,000 cps. They are engineered 




speeifleally for headset application and 
are equipped with two comfortable ear- 
muf£-tyi>c earphones. Construction of 
stainless steel, TeflOn and Naoprene as- 
sures maximum proteaHoo from datnaga. 
The nyna-Twin domfiA comiilfetE with S- 
ft. flexible cord and 3-contact plug or 
two standard phone plugs. It can ba «a«d 
either binaurallv or hii'>haurally. Manufac- 
tured by Tolex, tnc, St. Paul, Minn. C-3 

• Tiyaikib Steroo PreampUfler. Available 
in both wired and kit form, the now Dyna- 
kit Model PAS-2 Is a deluxe stereo con- 
trol unit which features unusual versatil- 
ity and ncdbiUly along with exceptionally 
low distortion and noise. Although as 
many as seven stereo, or fourteen mono- 
phonic, inputs can be utilized, the PAS-2 
is simple In operation and uncomplicated 
in appearance. Construction of the instru- 
ment from the kit is greatly simplified 
by the use o£ two faciory-assembled 
printed-clrcuit board^s whicji inalude about 
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XMtFM Tuner 



Wide-Band FM... Wide-Range AM Make These 
World's Most Sensitive, Most Selective Tunersl 

The completely separate FM section of the radically new H. H. Scotf: 330D:: 
stereo tuner utilizes H. H. Scott *s exclusive Wide-Band FM circuitry to assure 
absolutely drift-free and interference-free reception in even the weakest signal 
areas. Wide-Band design also lets you separate stations so close together on 
the dial that ordinary tuners would pass them by. The separate AM sectioa 
utilizes H. H. Scott's unique Wide-Range detector so that, for the first time, 
you can receive full range AM broadcasts with fidelity and frequency response 
comparable to FM. Special multiplex adaptor facihties let you convert to 
jniUtipiex at aj&y timCi ^ ; 

320 AM-FM TUNER 

:)HSs^afty fine fca- 
|^^^,*i!it iato: this 

Range AM .ind 






1. Separate FM tTonl-end, silver plau 
mum seiis<Uuity. 2. S«patate Mi. 
3. Sepatirte M mH professinii^ 
:t(<iJs.'4. \Vit(E-Ba(idfW ttetBctorfoi 

qtases'peimilseiiaratlon of staticsris 
on dial: 6. "rttderrange AM (teteolcir, T.'SelBCtfffll 
swi!ch.a,eardswil(;h«Hh.ilieSfrpti5UiiiRs;FIVi, 
AM Wide, AM MDrnial.. AM Dlitsnt^ 9. llluminatMf 
:1iining;.mate^;.JLI7iv^tem!ptNt 'Jacks, n , : Jach 
i f OF, inxf sfRt^^^^^^mt^^-^i^i^u.^flM 3<i(laptO r 

k ia,StBMetif^"n^awtfirtpuflscT 

Tjjbjj J^eifti^i^li*.'' Cliasjis constrtli^ 
f'SSiiwjttr te^iideS J;o 3luniiniijTj to 1/itf 
! ,T«. KC-wMsiie flftsr, SpeclficailoTis:;' 
■ tlvHy. 2 rtiiwiJvotts for 20(fb of -qwieiii 
: ' iatfng.,1.5 wvjf FH rtetertor h'andwMlh 5 'ft^r- 




Wide-Band FM, 
have never been available before for less than 
$20Q. This tuner is ideal where AM-FM slcrco 
reception is not available. $159.95" 

310C FM TUNER 

This professional 
tuner is ihc most 
sensitive and selec- 
tive available. Its 

outstanding per- ^ _ 

fo,rmanc*,^d sensitivity have raadcit tli^pislc* 
■ttflsuriiva^ttos and iaboratorics througllcinft iljts 
-wfiild, ..Sensitivity I ,S jitv fof 20 db of tjuiolinfi, 

■*«il4Wly tew W ttfSsJifiMi *ct«swy«(» WW*. 

H.H. SCOTT 

H,H. Scan, (nc IIJ ><WiI»mUn Roirt DsjJt A-3. MjyiunJ. Mjk. 
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THE FABULOUS LOWDDW^ffirT INTEGRATED STEREO ARM AND CARTRIOG^ 




Name. . . . . .i <i .^m 4 •.<..>••..■<. : 

Address. ....i>>.<>,. 

City State. 

liport; TM8SCD livlviailaiul, ^ H. mi St., N,Y.C. 
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ithi'ea-tiuiirters of the - oomifflJHfivts. A-s.'er-, : 
ijjge ^onstruttioii time Is approximately 
"*iS'ht hours. The bniVt.-iri poM'ev supjily 
;«iiabU>s olserntion witii arty powev asnptl- 
sfler. Freouency rosjwns* of the 3?AS-3 



t>ynati>. l/io., 3SV8 iMwilW Ave., Philfi.- 
deloli.a -1, Pn. C-9 

• Fiaher Speaker System. "T'he iiGW WS-1 
"Wfde-SuiTOUiifl" spenker isyKtem offers 
St«r6t) roiiKOlo iind coiiiponftiu owners 




is JO t(5 *«,t)Oo ftps + O.S db. cviid iiiie»'i«odU' 
latVoit is below fl.OS i>«r aent at sufficient 
olitp'.'.t tf> drive i\n -.wo'-'Al^e ;>mt)lftier. 
iT^i nil Tibial ion characteristics tire cloi>cIi' 
.'iHMitrollfid through the UHe of 1-per-ceiit- 
t«Ier;inc<> oonitioncms in tli<? critical Jiot- 
.■worlts. Full fieiaJis ar* avaiJaVilo liw^ 



ilistinct advantages m tliat it greatly 
'?niiattcos the stei-eo t^jTecf of coiiven- 
tiofi.ll speaker an'aiijjemciits.. Accordinf? 
to Pisht-r t5iifii)ioers, "by plfteiJie" a WS-1 




Skilled wotchmakers working to almost unbelievable toler- 
ances, handcraft each GRADO Stereo Cartridge to a degree 
of performance which has become a universal standard of 
quality. 

Extremely low surface noise due to phenomenally wide fre- 
quency response, coupied with extremely low distortion ond 
excellent channel separation, achieve uncompromising realism. 
Full bodied sound alive with delicate timbres, combined with 
wide dynamic range, will thrill you with the impact of a live 
performonce. 



GRADO 

4614 Seventh Ave., Brooklyn 20, N. ' 



TORIES, INC 

rite, 2S Wofren St., N.r.C. 



on either sld« of th« Usleniiie aren (asd 
cIoSBV lo ll than the miilTi siKUiket-s). the 
augmented stereo Sound patloi'n will be 
heai-d not Kverfily as a mraleht-litia cer- 
tain of souiid, But 'ciirvad,'' tot^illy sor- 
rouiidlnr the listaner." Althotieh the WS-l 
reproduocB only Ihc middle ajid high fre* 
quencie.s, 25(1 to 15,000 ops, the iioi\-(li-* 
rectioiial character of low frequencies 
Ijei'niitt? the illvision that the WS-1 )s repra- 
duciuK haiSR tones as ■n'ell. On Utte model 
FJfihcr consoles — there i.s a ftpecia) WS-1 
output. Fisher l^adio Corporation, 21-21 
'i4th Drive, Lonjf Ib-Iand City I, N. Y. C-10 

• Stereo Test Tone Generator. Tliis device, 
which is called the T%vin Tone mtt4 .te .oora- 
lilctcly transistorized, permits balaTicIn]^ 
tlic niit.put of storco speakers in a matter 
of .seconds. It is simply plugged Into 
unused iiijiuts of a stereo amplifier .niid Js 




rta^jr ffoi' SmmteiSate usa,. By «hdiji(E a 
switch located on the front pane!, a con- 
.slant lOOO-cps tone is produced. The lol- 
ume controls on riie amplifier arc then ad- 
justed until tlie spG;ikers have Ideitlical 
owtjjut. A volume coiili'ol p«rmiis .idjusi- 
tng il'ie signal to any desires! lervoi. The 
Twin Tone ii^ powered by an internal nw^r-^ 
cury battery. Kinemntix, Inc., Hilfi ff. 
Damcn Ave,, Cliicago IT, III. C-11 



NEW LITERATURE 

• Allied saalo Corp., IDC jn. Vvesterii 
Ave., Cliic.igo 80, IH., announces the re- 
lease of a iietv JU-page booklet entitled 
"This is Stereo HIg-h-Fldelily." fvepared 
by the publications stafi; of Allletl, with 
the (.•dltorial assistance nJ KdwJird I'atndll 
CartJ)y, columnist .«ind chief recoi-d re- 
ViftWW (or Al'pjO, this e^isy-to-Uli-aeS^TAna 
booklet Is a highly informative j?uide lor 
ftnyMie wlia wants the (jwIs oe ft*eT*6i 
Written in straightforward, noh-to-ehtikivl 
laiiguaee and fully tliustratta, ji cw-ot'-S: 
Overy aspect of c-oropnnel'it-ty ))« .■sierto,- 
phonlc music systcjns. The I'lmctJoTl of 
citch component is described, tvrWl cv- 
planfltions of important leainres and 
.spBttfteatioua are included. For the "dn-it- 
yoursulfer," seme tips are offered on s:eleci- 
in;^ components in kit form. I-Tice of "This 
i-s .Stereo HiffJi -Fldolity" is twenty-iSvc 
<:c-ni.4c. Ref]iie.>:l Stock No. 37 K 3iST. C-1^ 

• I.afayette Sodlo, Itia-OS I,ibiirty .\ve., 
Jamaica 33, N. T. i."! maklnf av.ailable free 
of cliai'se a second issue of the ■'Lafayette 
.*5Cnii-Coiiductor Directory." Expanded to 

^^'^f£fe^i, this booklet provides engrineerii 
and .^-elei^tjEitfi with a. comprohcsneive, easy- 
to-ii--=e listing cf the latest In diodes, tunnel 
diode.^, I'iictitiftrs, (germanium and silicoit 
tr;t?t^^ii^i oi"s. with selected semi-c(tpductor 
schej"i;ai ics for industrial circuit appllca- 
tion.s. .\'.l majoi' maTiufacturers and type;! 
;iro listed complete wltli specifications, 
.applications and i>rie<^5t. The direct.ory is 
suitable for loose-leaf inaei'tion. C-13 

• Decoa Baucatiomvl Division, 115 Park 
Ave., N'cw York 2 s, N, Y.. has come up 
with au interest) ngr imiovatlon — the 
"Dflcca Records Educational CatalOB." 
P'roduction of the catalog resulted from 
caraiul study of the entire DcccH libraj-y, 
after which all matBrln.) which i.^ appli- 
cable tiv education was listed and inde.^ed, 
by grade and teaehin;r requirements. €Plils 
catalog will help teachers And roocrds 
which will be useful to them in nwny 
.'ireas of cdueation. It may nbtained 
by any teachor or super\-isor by writing 
directly to Mr. Ben .Ueutsi;hjnaJ> at tlia 
aiidl'tfiss ^(hoWB abov*!. 
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N. T., to meet the demanas of discern inij 
recordists, !)otli ainateur and professional. 
The t^uarantoe promises the Triton tape 
purchaser a rep.lacoment reel of aiiy 
Amerfcan-mado brand ot tlie same type 
s)ioiil(3 he find the Triton deficient in i)er- 
formance or characteristics for ■'any 




majnotic rEcortJin^ tape 



reason whatsoever, or in any way not as 
ropresonted." Triton tape is processed 
with an exehisivc "TrioniziTis" technique, 
wliich incorporates three essential tape 
production pi'ocesses in sequence, assviring 
a product of hig*h fiuality and reproduc- 
tion capabilUies. All Triton tape is splice- 
fT'ce, wound on non-warp, non-SQUeal I'eels. 
and includes a heavy-duty Mylar leader 
at both ends to facilitiate and protect 
labeling of recovdings. A tape retainer 
clip is supplied (or holding the tape tight 
on the reel, li'or details, contact Brand 
Products, Inc., 39 W. 55th St., New York 10, 
New Yorlf. C-7 

• Dyna-Twln Headset. This new headset 
recently introduced by Telex is intended 
essentially lor private listening to stereo 
pro.c^rani material. The twin wide-i"a1ige 
dynamic receivers have a fT'oquency va^t^c 
of 50 to 15,000 cps. They ai'c engineered 




SDecifiOfl.lly for headset application and 
are equipped with two comfortable ear- 
niuff-tyi>e earphones. (Construction at 
KtaiTiloss steel. Teflon and Neoprene as- 
sures maxiinuiu pi'oteci.ion from damafre. 
The Dyna-Twin comes complete with 8- 
ft, ne3i:il}!e cord and 3-contact plug or 
two standard phone plugs. It can be used 
eithej binau rally or monaurallv. Manufac- 
tured by Telex, inc., St. Paul) Minn. 0-8 

« Dynaklt Stereo Preamplifier. Available 
in both wired and kit form, the new Dyna- 
kit Model PAS-2 is a deluxe stereo con- 
trol unit which features uiiusvial \-ersatil- 
ity and flexibility along with exceptionally 
low distortion aiid noise. Although as 
many as seven stereo, or fourteeii mono- 
phonic, inputs can be utilized, the PAS-2 
is simple in operation and uncomplicated 
in appearance. Construction of the instru- 
ment from tlie kit is greatly simplified 
by the use of two factory -assembled 
printed-clrcuit boards which include about 
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3 NEW TUNERS FROM 

fjl H.H. SCOXX 




330 D 

Stereo 

AM-FM Tuner 

§239.95- 



Wide-Band FM... Wide -Range AM Make These 
World's Most Sensitive, Most Selective Tunersi 

The completely separate FM section of the radically new H, H. Scott 330D 
stereo tuner utilizes H. H. Scott's exclusive Wide-Band FM circuitry to assure 
absolutely drift-free and inter fere nee -free reception in even the weakest signal 
areas. Wide-Band design also lets you separate stations so close together on 
the dial that ordinary tuners would pass them by. The separate AM section 
utihzes H. H. Scott's unique Wide-Range detector so that, for the first time, 
you can receive full range AM broadcasts with fidelity and frequency response 
comparable to FM. Special multiplex adaptor facilities let you convert to 
multiplex at any time. 

320 AM-PM TUNER 

The many fine fea- j^gfi^ 
tures built into this 
superlative tuiicr, 
including Wide- 
Range AM and 
Wide-Band FM, 

have never been avaihtble before for loss than 
S200. This tuner is ideal where AM-FM stereo 
reception is not available. S 1 53.9 5 ■■ 

310 C FM TUNER 

Tliis professional 
tuner is ihe most 
sensitive and selec- 
tive available. Its 
outstandins per- 
formance and sensitivity have made it the choice 
of universities and laboratories throughout the 
world. Sensitivity 1.5 ^iv for 20 db of quieting, 
(IHFM rating 2;xv) $ 184,95^^ 
*SJizhFly trizhef U^ASt of Rackies. Accessary uEc extfj. 
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1 . Separate FM ffonl-end, silver plated (or inaxi- 
mum SEiisiliifity. a. Separate AM ftont-etid. 
3. SspsiMe AH\ and FM pTDless'mtia) luiilngcon- 
t(0ls. 4. Wide-Band FW defector for dlstoflion-tree 
reception an all signals. 5. Highly solscUve FM IF 
sieges permit separatloi; ot ^tatiPis close together 
en diai. 6. Wide-ratiee AM detiiclof. 7. Selector 
switch. 8, flsnd switch with these positions: i"M, 
AM Wide, AM Normal. AM Distant. 9. Illumlnaled 
tuning meter. )0. Stereo output isclts. 11, lack 
for instant cenneolidli of multiplex adaptor 
1 a. Steieotape recctdet output )iicfi3.t3. AM Feriile 
Loop Antenna. 14. Chassis constructed of heavy 
coppw bonded to aluminum to insure reiiahility. 
IS, ID KC whistle filter. Specilicatioiis: FM sensi- 
tivity 2 nu CIO wo Its for EOdh of quieting; (iHFM 
rating 2.i fiv); FM detector bandwidth 2 mega- 
cycles. 
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H.H. SCOTT 



H.H. Scott, tnc- 111 Powcfe7mr(l Road, Dt^l. A.3, Maynafd, Mi^t. 

Rush me new catalog and coinplete technical spe- 
cifications on all new H. H. Scott components. 



Name 

Address 

City, State. 

Esport: Telesco loteriialionst, 36 W. 4Dlh St., tt.Y.C. 



rfEAft THE FABULOUS LONDON-SCOTT INTEGRATED STEREO ARM AND CARTRIDGE" 



www.americanradiGhistorv.com 



threo-tiuarttii'S c*t Uve cnniponfciits. Av<vv- 
SLse oi>nsl> uctibn lime is appvoximntely 
eight liouvB. The buill-ln power SUPilly 
tji^fibies oporntion with fiwy power ampli- 
fier. Tvcquancy responso oi the PAS- 2 



delphi^ 4, Pjt 



3;) J 6 poweiton Ave., 



Phfla- 



m TiBher SpeakAr Sjrstsin. ~iie^. W-B-l 
' VVide-Surroiind"- Sneafcsr system offers 
stereo: cojysolft s^nd i^oniTirnit^rit owners 




is 10 to 4 0,000 CPS + 0.5 db, and intermodu- 
lcLtioi\ i.s below O.O'd per cent itt sufTlc^ent 
output to dri^e au averugu amplifier. 
TCqualization cli-ivactcristifs urc closely 
coiiti'olied through tfie use of l-per-ceiit- 
tolerfiuc^ comnonentvS in the critical net- 
works, TMU details are available fioni 



diMtiiiet advaiitjL^.'j) !ti that it greatly 
enhance? the Ktereo effect of ccinven- 
tional Bpeaker nvr.uiBemeuts. Aocordinfr 
to Fifiher engineers, "by placing a "WS-t 



GRADO 

""^ruly the world's finest..." 





Master Stereo Cctrlridge $49,50 
Custom Stereo Cortridge $32.50 
Micro Balance Tone Arm $29,95 



on either side of the listoninff area (and 
closer to it than the main spefilferi5>, the 
augmented stereo sound pattern will be 
heard not merely as a slraijrht-Hiie cur- 
tain of soundj but 'curved.' totally sur- 
roundine the listener." Although the "WS-l 
reproduces only the middle and high fre- 
quencies, 250 to 15,000 cps. the nr>n-di- 
loctlonal character of low frequencies 
permits the jllu.sion that the WS-X is repro- 
du<:ing bass tones as well. On late model 
)?is}ier consoles — there is a. special WS-X 
output. PIsher liadio Corporation, 21-21 
■t+th Drivo, Long Island City I, >s\ Y. O-IO 

• Sterso Test Tone QeneTator. This device, 
which is called the Twin Tone and Js com- 
pletely transi.storized, permits halaiicinff 
tho output of stereo spe.akers in a matter 
of seooTjda. It is simply plugE^d into 
iiimaed itviiuls of a stereo amplifier and is 




ready for immediate use. By si id in ft a 
switch located on tho n-ont panel, a oon- 
, stunt tOOO-cps tone is produced. The lol- 
unia controls on th« a.TOpliilei" are then fid- 
justed imlil the .spcakcfs Iiave !dentie«r 
output. A voluine conti'ol permits adjust- 
ing' tho signal to any desired lox'cl. The 
Twin Tone is powered by an internal mer- 
cury battery. Kinematlx, Inc., 1616 N, 
rjamen Ave., Chicago 47, ill. C-II 



NEW LITERATURE 

• AlUed Badlo Corp., iOO V. Western 
Ave., Chicago 80, 111., announces the le- 
leaiso of ;v. new S6-page hooldct entitled 
"This is Stereo Hlgh-FidoHty." Prepared 
by th«! publications staff of Allied, with 
the editorial a.s.'ilstance of Edward Talnall 
C^inby, columnist and chief record re- 
viewer foi' Audio, this easy-to-understand 
booklet is a highly informative tjuide for 
iiTiyoiie who wants the facts on stereo. 
NVvItten in slralglitfoi'svard, non-tcelinlc.\l 
language and fully illustrated, it covci's 
every aspect of component -type stereo- 
phonic music systems. The function of 
each component Is described, and ex- 
planations of important features and 
fipecifications are Included, For the "do-it- 
yom'hselfer," some tips are offered on seltct- 
Irijj- o:oini>oii6iit.s in kit form. Price of "This 
is Stereo High -Fidelity" Is twentv^ (Jvo 
cents. Bequest Stock Ko. 37 .K SS7. C-la 

• Iiafayette Radio, T65-0S Liberty Ave,; ; 
Jamaica 2S, Y. is )"naking av;Lilable fi-ee 
of charsu a second issue of the "JLafayetta 
Senii-Conductor Directorj'." Expanded to 
3() paffe.*;, this booklet provides enginesTS 
and scientists with a comprehensive, easv.^ 
to-ufi? llstinK of the latest in diodes, tuniiil 
diodes, reetider.s, sei-manium and silioon 
translslojB, with selected Kenii-conductor. 
schomatips for industriaj ci.rcuiL applied-: 
tion». All major mamifactureirs find types' 
are listed complete with specifications, 
appIloatinnK and prices. The d!r«etoi-y is 
suitable for loose-leaf insevlion. 0-13 

• Dacca £dnoa.tlosal Division, 4<6' Park 
Ave., jS'ew York 22, Y., has come up 
wtpijgS^ji^teA^resting innovation — the 
'^■*JS€si^^i^^t€ffi<^ildsw.^duca tiona 1 Cai.iloff," 
Pi^tfctf^ifiiitiP^sSaVS'^eatalng rosultod from 
catefiil aliiciy of the entire Decca library, 
afl«r which all material which is appli- 
cable to *dacatif>n was listed and indexed, 
by ffrade and te.-vchinff I'eQuirements. This 
cataloK will help teachers find records 
which will be useful to them in many 
ai'eas of education. It may be obtained 
by any teacher or supervisor bv writliii? 
dlroctly to Mr. Ben Doutschman at the 
add^^s^i^ehown above. 
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Skilled wotchmakers working to almosf unbelievable toler- 
ances, handcraft each GRADO Stereo Cartridge to a degree 
of performance which has become a universal standard of 
quality. 

Extremely low surface noise due to phenomenaNy wide fre- 
quency response, coupled with extremely low distortion and 
excellent channel separation, achieve uncompromising reafism. 
Full bodied sound aiive with delicate timbres, combined with 
wide dynamic range, will thrill you with the impoct of a live 
performance, 

GRADO LABORATORfES, INC. 

A6U Seventh Ave,, Brooklyn 20, N. y.-Ex|fp(t--^:mprif(j«,, 2S Wotfen St., H.iX. 



www.americanradiohistorv.com 



WOOD PANEL 

(ftem .pa^e S3) 

Howcvep, our practieal; aiin was, of 
course, to eon>e down to some reflsonable 
sizo nnd SitiU innintaiu tlio desired low- 
frequoiiey r<>#)p()iige -without resovt to 
any essoiif.ini liaffle in tlic conventional 
sense. Some practinjil siue had to be se- 
lected, iilii for purposes of pveliininajy 
cuieiilatlons tpe sokcttHl a radiator siae 
of 12 X 15 ill., to lie operateJ eisentially 
iniba(Dcd. U.'iiiis tlie tiiotif of ehoosiug 
t'ljuu'ali'iif. I'adiatioij vesistance vnhies 
leading to diirercnt <7/X ratios depending 
upon type of baffle, lot us explore, the 
rfig'ioi) oJ; r<!sponse .s;iy at 40 eps for 
<niiTe (]J) reprosentini,' ii siviall sealed 
box-, tliOfi evir\'e (CI) representing the im- 
halllcd condiliim. (GmA-e (B) is chosen 
;)S being typieal of the betttr-qunlity 
Miiijitl enelDSiire systems in use tod.'iy). 
l''ui- this chosen I't eqneney of 40 cps and 
a piston diameter of .U in., we again 
have a eireuns fere nee to waveleiijirtii ivitip 
of 0.102 which yiflds n unit radiatioB 
resistaiioc of 0.126 ohnts. Now for this 
value of radiaiion resistance for the 12- 
in. piston in a small box we can move 
over horizontally directly to curve (C) 
'-fyr the nuhadlod condition to get the 
6(}njvaJ,c»t pLStun si?,e for the saine level 
:/^S:: radiation ■, I'esistan ce . 

But here wemu^jt add an int<-rim step. 
Vnk radiiitinn resistance does not give 
the complete pieturc, wo must deal with 
total radiation rosistanec which is a 
Cuufetiott of piston area. N'ow the 
i^, ,piia^o^- lifts Ml effective piston area 
(jf •■^mit 75 silfu.^ire indict. While our 
clioseii pfiuel has a radiating area of 
22xl.5=;130 squjire inches, appro.\i- 
lUHtcly 4.5 tii/ies as large. <>in verse) y, 
for purposes of equaHnij the total radid- 
Hoa resistance of the two pi^tojis ki 
f|«estio», tliSt unbs^led larger pa.nel may 
■ be cfla^'dered 'fc Bavs a umt radiation 
value lowered by an equiv;dcn.t factor 
of 4,5, or 0.126/4.5 = ,02S ohms. 

Keeping this niodified radiation re- 
sistfl.ncx? figure in mind_, wc must ne.Kt get 
tTtc- equivalent "cimjHmfefiJitm)" to w.ive- 
length ratio of the 33-^ ISiio. piston. The 
cqnivakllt Oireumfetellac of this pfifiel 
jireii tnriis out r.o be 16-i centimeters. 
The C/\ I'atio for 40 ep.^ becomes 
164/860 = 0.192. We now intersect this 
U/l. value of 0.1!)3 with the "modified" 
rcKistanee radiation elmractcristic oi- ttip 
pnnel whiidi is .038 olima. This inter^ 
sectiron, a.? showji in Virf. 4, i'h to fall 
fiiirly close to the curve for a completely 
unbaffied piston. This eonditi'm may then 
be interpreted to mean that the 22 x lo- 
in, nnbafiled piston can produce radiated 
ipowcr output at 40 cps equivalent to a 
boxed-in 12-in. piston when only a small 
pefaanmgi of the rear wave boiM the 
unbailed pane! is subdued. 



Dipele Control Resfstcinc« 

In owft* Ig *ttoT)iuite the rear w.'ivt 
by the iir<ipcr dogire it requirisl sur- 
prisingly little (icwustie TeastaniCD (ik'ni 

Firj. 2) placed in the path i)f the roar 
radiation to drop it the small amount 
neeessary to iiiovo the operating charac- 
teristic of the system to fuU alojjg .the 
dotted cnn-e (D) of 
the reHr resisiaiiee fonaists «E a con- 
trolled layer of llferc glass backed up 
iigainst M porous screen wliose aper- 
tnrc-< added somewhat lo tht- effi>ct; of 
the resistance materiid. 

8o liiinted, however, is the etlect of 
the resfetive Kiaterinl, that tJitf tstnuid 



rfidiated from both sides of coupler are 
di.sieernibly different only under very 
critical listening. Es.sentially, tlie radia- 
tion from the system i,s then bi-polar 
witli_.Jobes .of radiation f ro*u botii a^ljif^ . 
Tlie iref(ftonc!y rfssjK^in&e of iJife syitf^ ' 
coinpaved against a conventional long- 
throw, low-efficiency, low-resonance pis- 
ton in a sealed ficonstically stilfcned bo.^ 
is piesented in Fi;). 5. Because the hi- 
phonic cbuplffr is a doubly radiating 
system, the ouiTe conrparisnn was made 
in a semi-live room to simulate the cnn- 
ditioii,s that wonhl hold when the double- 
poled radiation pautevii wjva effi<ictively 
iised/: Sn<^::birpQlmv;ioperafem^:^^ of 




for tbQ money 



tubes by 




hbaut hhfi tubbs.. 
hfhi-HtircBtay 



H. H. Scott engineers, preliminary to the desigj\ of their 
Model 299 CM Wall) Complalc. Stereo Amplifier, can- 
vassed the industry for tube types offering soniethiug 
ttuly exception al'ia the way of reliability, low distorti<ii\, 
low noise, low hum and absence of microphonics. 

As has frequently been their experience, the people at 
Scott found these qualities best exemplified by Amperex 
tubes. Thus, the tulse complement of the Seott Mod_el 299 
includes four Am per ex 7189's, one A-ftijiet^ 5A3ft4/GZS4, 
and one Ampere.v; 6BL8/ECF80. 

These and many other Ainperex 'preferred' tube types 
have proven their reliability and unique design oAvan- 
tages in the world's finest ffUdfc @tflj5i>nents. 

Applications etigineerihg assi^tint& itiad detailed data 
air« always available to Gquipment tti^^ijtfi^Mrer.s. Write;; 
A-liipErex Electronic Corp., Special Fti'fp&se Tube Divi- 
sion, 230 Duffy Ave., Hicksville, Long Island, New York:. 



AMPEREX TUBES FOR QUALFTY HIGK-FIDELITy AUDIO APPLICATIONS 



POWER AMPLIFIERS 
«CA7y[L34: 60 w. dlstrltjuled \<>3i 

6BliS/£LB4: 17 w., puth pilll 
ecws/liasi 2S w.. hl^h current, 

loA voltage 
fiBMB/£CLd2: Tiiode.pi!nlod«, S w., 

push-pull 

VOLTAGE AMPLIFIER^ ' 
6}«7/£F86: Pafliode (or pre.amps 
12An/£CC«li ) Twin trlodes, low 
12AUVECCUi| hum, naiu: and 
tZAn/eCCU: ) microphonics 

eeu/Ecm: Hieh giin, tnode- 

penldde, .law hum, i Doise and 
micrephciiiet 



RF AMPUFIERS 
fitSfi: 'Frame grid Iwin Iriode 
GEflS: Frama grid shielded triode 
fiEH;/Efi83: Frame grid pentode 

(or If, remote tdi-etl 
6EJ»/£F1M: Frame grid pentode 

for IF, sharp cut-o<( 
S&as/ECCSS: 

Dual Triade fur FM !uners 
eDCft/EBF89: Duo-diode penfod« 

BECTIFIERS 

6V<t/aea: Indrrecliy healed, 90 mA . 
tCM/atX: l-)d rcclly i-cilcd. \10 mA 
SAR4/eZ34: lh(Slr«U/ Aaaiird, 3M.lnA 



StK/lHt*: Bar patlern 

iM3/0M7B: Submlnlalure "Eitcle- 
Biaiidii" pjtterti 

'2NIST1: RF transutor, 70 mc 
]((ISI6: RF transistor. 70 mc 
Rf tranij^tor^ 70 nc 

Malcbed pair drwTmtB^r 
diodes 

INS7A: 

iM deteclor dIode> - - 

fiUxnimahitre 



AUDIO •■ MARCH, I960 



STEREO DEMANDED IT! 

XTANNOY^ ENGINEERED IT! 



THE NEW "MONITOR" DUAL CONCENTRIC 

(the most advanced co-axial to date) 



tNCORPORATING 



"MONITOR" 
12" AND 15" 




■* New fcviilwiioiiiia'j* Wugiictic shuiil cir- 
cuit increasing useful \ow fre(iueiicy flux 
hy more than 20%. 

* Unique li-ealinoil of law fiequcncy flin- 
pbragin euiKiurul provitling improved re- 
sponse ami stability. 

*" Nev ncAii^lio lia1:ince cavity improving 
liigfb frequency response, i'e<Incin;i rlis- 
lortion. 

Tansioy engirietrs bave prc<lui:<'(l a speaktr of uasui 
passed quality, already hchvj, used us a 'Monitor' Lj world 
wide recording, vadia, and ttlcvisi<'n oiiipanie^.. The eX' 
tended ranf;e and increased eilicieney of llie low frciiUEncj 
unit make il ideal for use in relatively small enclosures, 
whilst still maintaining tlic "presence'" of unrcsiricted 
sounrl. Tliis, combined with llic fidly intcfrratcfl sound 
source of (he ".Monitor' Dual Concentric luakss it tfsp«;ciall\ 
suitable for stereophonic reprodnrtinn. 



WRITE FOR DETAILS 

TANNOY (CANADA) LTD., 

36 WELLINGTON ST. EAST, TORONTO, ONT. 



TANNOY (AMERICA) LTD., 

aOX 177, EAST NORWICH, L. I., N. 



The First Book of its Kind-No Other Like It! 



SOUND in the THEATRE 

by Harold Burris-Meyer and Vincent Mallory 



N 



jolhing like SOUND in the THEATRE 
has ever been published. It is the first 
book (o set forth in authoritative detail what 
you can do with sound by electronic control, 
and how to do it whenever the source (singer, 
musician, speaker, etc.) and the audience are 
present together. The book develops the re- 
quirements for electronic sound control from 
the necessities of the performance, the char- 
acteristics of the audience (hearing and psy- 
cboacoustics), and the way sound is modified 
by environment, hall, and scenery. Sound 
sources are considered for their susceptibility 
of control and need for it, and the many tech- 
^ niques for applying electronic sound control 
are described and illustrated in thirty-two spe- 
^^ific problems. From these problems are de- 

MAGAZINES, 1NC>v 
Dept. 2 > 
Poit Offite Box 629 >^ 
Mitteolo, New York 



rived systems and equipment specifications. 
Compleic procedures arc given for; Planning, 
assembling, and testing sound control installa- 
tions-Articul.nting sound control with other 
elements of product ion -Rehearsals and per- 
formances — Operation and maintenance of 
sound control equipment. 

THE AUTHORS 

During the past thirty years, the autliors have developed 
the lectin ques of sound control in ooera, open-sir amplii- 
theatres, theatres on Broadway, theatres on-the-road and 
off-Broadway, In conoert halls and night clubs, in Holly- 
wood and in the laboratory. Some of their techniques are 
used in broatioast and recording as well as in perform- 
ances where an audience Is presenf From their laboratory 
have come notably successful applications of sound con- 
trol to psyctiological v^arfare end psyctio logical screening. 



I am eficltttifig my rcniiiiarcc for $10.00 
Send my copy of 

SOUND in the THEATRE postpaid. 

(No C.O.D., all books sent poBtpaid in U.S.A 
and posseaslons, Csneds, and Mexico. 
Add 60c for Foreign orders.) 

Noree — 





An mvalu3li(e ttf^jtuzt jn in- 

workine In th? the5lre-a Mm- 
pietfi Ifctintirsilcsi itie«Tifiis !cr 
[lie eiiEinecr, archilect, JESljner, 
tecmicrSTj. stuflejil, s<ii teachtr 
cflnctrred wiih the fBinTtrcemefit 
at sQuni and ^6kU. 



City 



. loin . 



. Stole . 



Ml. 

^N^ 



eour.^c, have bctu iiiojiiiiiiiilc'is in an 
iinfiehoi'K ehmnbci', for the mnr w«v-c 
wouW not lii.ive e<jiitril)uted to thft j'e- 
.'ipoii.sp oi' the .^vsteiii since it wnild hav*- 
been al)S(ivbed. 

Choice of Piston 51 ie m/td Malerla) 

It iijjiT be asked wliy foj- iiist;mcc was 
;\ 22x 13-ui. pist<»n sl'/.v eliosen. Thfrc 
a™ scYcr.al faeetsi to tlvf niiswi^v. Privnn- 
rilv, oE <:oui-s(.', wc iioerWl (o select a 
lavtje piston for ladiuiioii purposes , hut 
yt-.t wi: waitti'd it ti^ be .snuill oiioui^h to 
be eii.<dy ar^ccpted into any room aeciu.itic 
situation without taking up vnluablc 
floor space. Despite tlie fniit t!i;tt the 
liiinl radiator renmined to tlie s.'jmy 
.sizt as our original trial calc'tlliUieii.* — 
tlic ovtn'-itH thirdciiess of the entire bi- 
pbonie t-oupler assembly tnnieil out to 
be only -IVa We knew what we wore 
in for as far as providing;' a diapliragiii 
ol"' these dinieii.sions that would be stable 
under tht! viofent iinyjlllses ot licavy low- 
I'l'equeney jsigntilss. Wf realb* tllH well 
tbo problems tbnt woukl be rufoitiittJC'd 
were this to be just aivot.ber paper pulp 
diapbi-ag'in. 

W'e IukI uiimy elioiccs o£ tj'pcs of 
w(H>d from wkieh to choose the dia- 
phragni material. As fnr as tiieoi-etieal 
(•onsiderations were ii(v<s!?8dj the weight 
of the dia])iiragm wm relatively iimna- 
(ei'ial. Of course, Uj-ere sire pvaetieat 
JiiuitatioiVs that are isi^posed, not nee.e.s- 
.stirily bj- diaphragm weight eonsidera- 
tion, but hy good livable audio ]iower 
availabk; to the average tolCi*muer, uiirf 
Nv-e IumI t<> de.sirgii tli<j total (if)U5>l«i- piston 
til 1-M> ■tt'ithiii ike poxtev i5«j).si{i\'ity of 
prevalent loudspeaker de.'^igiis. Yet, not- 
vitlistariding tliese eonsidor.i lions whidi 
however ai'e strietly mr.i, the aetual 
weight of tlie fcoupler diajihragm is over 
.KiO grams, 'fliis toiitrjjsts jfreatly with 
<)iilr ^0 to 40 g-raina tivr thii weight of 
the ''heavy" diaphl'agirss of tlie presently 
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IDO 

FREQU£(^ICy — CPS 



Fig. 5. Low-end response of Bi-Phonic 
Coupler (solid curve) vs. a conventional 
low-efficiency, long-throw, low-resonance 
piston in q sealed acoustically-stiffened 

box. 
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popiiliu- "lo\v-effi(iU!ne;y'" Mvstftnis. Yet the 
oxr.r-all efficiency of this heavy massive 
pi.sl.oii flesigii is sneli that a good quality 
20-\vatt driver aiiiplifiei- w\Vi all but 
pusli out the walls of the listening room. 
The reasons for this Arill follow shortly 
after we have exatnineil an interesting 
sidt effect of tliis heavy piston. In order 
to vesoiiate. tlic coupler piston to the de- 
sired fre(()ieney of 30 cps at which it is 
prodMfting full output power, it had to 
be Kiispi^ndcd .so e.\tremely taut that the 
(.Haphragni became almost immobile un- 
less one placed liis palm flat against the 
piston and really pushed hard, in which 
ease it might deflect Vg in. Kow wc were- 
begiMHiH'g to approach our mu.sioal in- 
.stniinent — -with a targe tlat radiating 
piston, tautly suspended, and yet capa- 
ble of resonating at iiny low desired 
fr('<nieney. 

Transient Advantage of a Stiff Rctdrator 

Because tlic diaphragm is held so taut, 
it in almost completely restrained from 
lifoving. ]n fact, it is only under the 
iiiduence of the strongest percussion 
DOtes- — the kinds that are actually ear 
.shatteriBg in intensity — that any motion 
of tlie dia])hragin can be seen. Motion 
of the diapln-agm can be felt, of course, 
by .simply placijig the hand directly upon 
the wooden eonpler piston which op- 
erates without being masked l)y the grill 
elorh, .foi' in its wooden vigid form it 
retjnii-es no such protcctiou. 

The fact that the diaphragm i.s practi- 
cally immobile, even under the intense 
driving .signals, makes it possible to 
have almost ooniplcteK' perfect eleoti'O- 
niagnetie coiipling between the entire, 
voice eoil and the magnetic gap, and yet 
maintain excellent linearity of iwagiietic 
coupljjig for e\'cn the lowest de.sii-ed fre- 
quencies. But linearity of motion within 
the giip is not the only criterion of good 
performance. The electromagnetic cou- 
pling efflcieney between tile voice eoil 
and the magnetic ga]) determines to a 
Sveni measure the transient response of 
tile moving system, both for the initial 
step function and the ensuing decay 
function. The point may best be under- 
lined by considering the transient decay 
function. In the general ea.se, when the 
driving signal Stops, the diaphragm will 
eontbiue to o.scillate nutil brought to a 
stop by a combination of mechanical, 
acoustical, and electrical factors. Treat- 
ing first the matter of electrical damp- 
ing: in the ease o'i the voice coil that 
completcl.y matches the gaj) configui'a- 
fion, when the (undriven) diaphragm 
oscillates, a back c.ni.t. is induced within 
the voice eoil, wliiah in turn generates 
a currant through the circuit v,diicli in- 
chides the eoil and the output tran.s- 
former secondary wi)iding. This pi'O- 
ditces the well known electrical braking 
effect, or damping, that brings the mov- 



ing .s>s(eni to a halt. However, where 
there is a considerable percentage of coil 
not in th(^ gap, the generated enrrent 
through the eoil and transformer circuit 
produi't's a field that is not compleiely 
linked with the magnetic circuit, and 
lience the eil'ectiveness of the electrical 
bra Icing i;i reduced, with .sub.sc<|uent de- 
terioration of the transient response. Of 
course, such deficicucies in electrical 
damping ni;iy be. compensated by acous- 
tical d-iinpiug such as Iri'ating the inside 
of a box enelo.surc u'ith sound a))sorl:ient 
material to thee.\te.nt that critical daiiip- 
iiig maj. be obtained. 

In the (rase of the piston cmiplcr de- 
sign, howe\'er, such resistive acoustic 
damping becomes- unnecessarj' not only 
becau.M' oj' tl-.e extreme eflieieney of the 



electi'omagnetic coupling between the 
eoiJ and the gap, but also because of the 
extra n"^easnr(^ of true acoustic radiation 
resistance loading upon the lai'ge dia- 
phragm, which fiirtlu'i damps the vi- 
lirating structure. 

Conclusion. 

Beea.u.se of its heavy mass and its 
extn'mely taut sii.'^pcnsion, the coupler 
piston motion is extremely restricted, 
enabling liigli electromagnetic coupling 
to be realiy.ed between tlie coil and the 
gap, leading to higli ele.ctromagnetie 
efficiency and to optiiunm da>n}>ing. Be- 
cause of the minute motions of the targe 
diaphragm, magnetic linearity is of an 
extremely high order. All of these fac- 
tors fall into place simply becanse we 



HERE'S THE YEAR'S BIGGEST NEWS 
, , . and fook^at the price / 



U STEREO 



505 



Stereo Recorder • Monaural Recorder 
• ' Sound on Sound Recorder 
• Plays Half Track 
and Full Track Monaural 
• 2 Track and 
4 Track Stereo 



'495 




NOW... for the first time...e 
modestly priced professional 
stereo recorder that has exciting features found only in the finest 
instruments. You won't believe it until you see it! 

FEATHER TOUCH PUSH BUTTON OPERATION • 4 HEADS, INCLUDING SEPA- 
RATE 2-TRACK AND 4-TRACK PLAYBACK HEADS • 3 MOTORS, INCLUDING 
HYSTERESIS DRIVE • MECHANICAL FLUTTER FILTER • DYNAMICALLY BAL- 
ANCED CAPSTAN FLYWHEEL • INSTANT SOURCE/TAPE MONITORING • TWO 
RECORD/ PLAYBACK PREAMPLIFIERS ♦ INSTANT START/STOP • AUTOMATIC 
CUT-OFF SWITCH ♦ Sy^-lYz IPS SPEEDS • AUTOMATIC TAPE LIFTERS • TAPE 
LOCATION INDICATOR • SEPARATE MICROPHONE/LINE INPUTS, EACH 
CHANNEL. 



See ihe phenomenal 
CONCBRTON£ 505 
ai yct/r dealer, or send 
ihe coupon for a 
descriptive brochure and 
the name of your 
nearest dealer. 



American Concehtone 

t^HVISKDN OF AMERICAN KLECTt^d^N ICS. INC 

9^49 West Jefferson Boulevard 
Ctflver City. California Dept. AUD-3 

Genllemen : 

Please ^end your illiistrated brochure on the new CONCERTONE 
505 STEREO RECOfiOER, and the name of nearest dealer. 




I 



Nanie_ 



Address- 
City .__ 



_2one_ 



_State_ 
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VII ^ 



F iR E E 
TAPE 




Your choice of any $7.95 4-UAck pre- 
tec&rdcd ster^p.. up£',£tom the. U.S.T. 
catalog FR£fe" ^ith' die '^^ a 
Nortrooics R/P Stcfeo Conversion Kit. 

CONVERSION KITS 

NOiV yoU an converl your 
own tape aquipment to i 

ware wid Instructhtni. ; 

WOLLENSAK'REVERE 

. Wil-aS Conuefts 2-lrack stereo I* ^-Iraclt play. .$25.50 
Comrerts mond n)acnln»j> fa 4-track play 32.30 
WR-45 Converts Sny mattlifte lo iAshtY play/rec. 37.SO 

VM 

V-6 Canverls all machines to 4-fr3ck pUy. .... ,$25.S0 
V-7 Companion Stereo Erase (or V-5 kit for r«i. 1450 

frock 'p\B.t~\t\Aaisi heed ASfler ™ $34^00 

. Wtlle for FREE U.S.T..eaiaI«g and .i^ie^^lt; cojiscrsion 
infofmation fw your tape rec«ra«ri;'Sii|'tfoolts slVsrso 
(ape heads are the ve^r ffiiest &vali^T«V}hd ^fi used 
by most feeding Ariierican manufaimjrefs. tiorrrbnics 

: also produces the Wortd's most eomfilele fiA« '6? Up6 

i ; Heads and accessories. 



CO. 
INC. 



1015 So. 5th St., MinneasjoHf 4;MtJ5n. 



TYPE 
251-A 




BOOST— 0-J2 db 
XUT— 0-16 db 
2- steps 
AT 

40 or 60 cps 

AND 
."i, S, 10, and 

IS kc 



PROGRAM 
EQUALIZER 



The. ^55 -A Equalizer is a passive LCR 
hridgctl- "f 'leiv.ork witJi two. sliding levers 
for atttfriiiflMon cincl equalization, one for 
low freque'i'^ies and one for high. This 
type of equalizer has long been tht 
standard fOr cot-feetli's aqualisaliort in 
sound recording, 

ImpriinM: 400 oIhm t«»6!;- 70 t» + 20 dl* 

iOMrtlbn foss: li» dl ?sw6r fMolrtd; nuii 

ELECTRODYNC 

CORPORATION 

503 South McCby S».,Sart^ Ana.Calif. 
f««w Vorli cily: BatKirt Winy and Anot.. 177« Bw>y. 




postuLiu'd ,1 large flat uiapiirugni, nnd 
bppiuiso ■«'(> (lirl it hiid to becomt! ;i h<.';ivy 
owe, Sinix- thu dinplirngm lui'ned out to 
bo a faeavy oik;, it bociinie tightly ms- 
pended, flud so the radiatoy tjirde clones 
in on itselP; 

Willie thi.s discussion liiis hwn iwainly 
iilitint tlie )o^^■-i' rcqiieiicy (loitiou a£ the 
Bi-Phoiiic CoupW. let it !^ saiH it&h 
f he bigh-Jfequeiicy aspik-ts have not l^een 
iicgleeted. Time- ai-« liaiidled by a twectw, 
scx-n in Fijj. 1 as the siuall cirole iii the 
uppef convc'i- fit! tlie paiid. It consists of- 
u dei;p-ii\okI<'d pliiJuolic doiuR soi-nnj^ as 
a seiiyi-dirc'i-t r,'!diidor with n (;i-()S.so\'er 
ai 2D00 eps. The i^qtii* sj-stem has. aa 



impedaiiee of 8 ohms, and will handle 
powers up to 30 watts. 

Objectivoly, the live room response 
ctUTfeS sliowti'iti Fig. 6 indicate that th« 
analyas from whi'ds the bi-phouie cou- 
pler was deriTed "was basicidlj* corvflct, 
rind that it is possiWe to get oxeelleiit 
low-frequeney re.sponise from a stiffly 
suspended heax^r immobile, tuib.iffled 
radjator. Sithjeetively, severiil dozt>ns of! 
listening sessions with outside pei-soii.iieI 
have TvithDut exception credited the 
phoiiie coupkr witli a "freeiiess", or 
"Iari*ones.s" of sound .is ag.iinst the 
liiniled siJiUMOusnc^s of tlie boxed ■-y^- 
tpftis, ^ 



TRANSFORMERS 



( from 

output is Tip to the rated (ignre of 20 
wntis may be computed (seo appendix) 
to be approximately 10,000 gmiss, a 
I'ahie thai is y/iAl off ttie carve biit it 
will be seen that the, hamuoiiie i3istai^tio^i« 
h up to 1'^ ptr Mint io,r a fhix deflgi^ 
of only ^1000 gans,s and continues to 
iuerense rapidly at higher flux densities, 
a (]uite iiitolei'ablt; rt'salt for a high- 
1 1 u al i ty tra ti s f o !■ mii r. 

The alternative fiiscii>is('il wa.s to Hfit; a 
traiifvt'ormcr having a primary induct- 
aoCtt of 50 henvii .intl tJiuS'liavaag a. re- 
sponse that is tlat down to about 10 cp-s. 
Reference back to the ftsrlier discussion 
indicates that such an inductance would 
be achieved with a priinary winding of 
2400 turns on the Kame core. The in- 
creased tunvs bring the core lluii: density 
on full load (20 watts) dowii to about 
4500 gauss, the core material having an 
effective pcnneabilitj' of aboUfc 3200 at 
this flux density. The reaaltant primary 
ijidiictaucK has then risen to abtsut llO 
lionrieg, makitig the ratio of primary 
reactance to cfTcctive source iei;i stance 
approximately 11,5 at 50 cps. Extra- 
pol;itiiig the curves on Fi/r. 17 it is 
found that the hsrmonio di.stortiou is 
about .l.,7 jjflr cenfj at .full load, a very: 
eoflsideraWe imjirowment in perfomi-! 
ance. 

These figures make it quite cle.ar that 
■whevi a high-qualil;y amplifier is being 
designed, the frequency re,'!]ionse must 
extend well below the riomin.al lower 
frequency limit veqiiircd l)y the sjignfll 
,spcctvuin iC harmonic distortion is not 
to be int(derabl,y high on lo\v-frc(iuei]cy 
signals. In this paTticulur., thougii typi- 
cal, example, tkc response must be flat 
down to 10 cps in order to nehicve dis- 
tortion values ' as- Iw- ■. as: 2 ■ j)er: ceiit «4 
50 cps. 

Tlfe reduction of tlux density appears 
advantageous in reducing harmonic dis- 
tortion but to a great extent this is an 
illusory advnntiige. Provided that the 
flux dtjflsity i.=: kept bftlow about 5000 
ganss at full rated power, there is littltj: 



pdffe 42) 

to be gained liy further reduction, for 
though reference to Fig. 17 would sug- 
gest that the distortion is falling as tho 
: flux density is i-ffditcfed, it" xniist bs 5rC" 
juembered th!jt |i afld ia <-cus«fjuonee tlie 
primary inductaace and tilt' ratio of 
o>// to k is also fsUiuff. ThtiS tiiere is no 
very significant reduction in the pciv 
ccutage harnionio distortion percentage, 
as the )na\-imuin. flux density is reduced, 
Ivone of the aliornutive core iriaterials 
at present available otfer hope of any 
sfguilicflDt Improvement in this sitviation. 

The cul'ves of Fig. 17 also suggest that 
distortion can be greatly Tcdnced by 
decreasing the effective resistance ,o£ the 
.source. At first thought, tetrodes and 
pentodes appear appreciably worse than 
tviodcs in this respect but furtlicr in- 
vestigation does not always support this 
view. Two EL31's have an effective .slope 
rcsLsfance of .^0,000 ohms as pentodes iti 
push-pull bat only 6000 ohnia citmnected ' 
us a pair of triodes, biit It shoult! ht 
rcinembcrod that the effective source 
I'esistancc from the point of view of 
harmonic generation is the pariillel com- 
bination of valve resistnnec .md load 
resistanee. As pejitodes, two EL34's re- 
■ ! quiic an anode to anode load of 3400 
olim, making the; ei^eefivc source i-^.sisl- 
antje about 3000 ohms. As triades ttie 
valve slope resistance ]ia3 ^tftpped to 
6000 ohms but the optinmm load has 
risen to 10,000 ohms, malring the effec- 
tive source resistance about 3,700 ohms. 
Thus in tiiis in,stance triodc connected 
values are siiglitly worse than tlie sAtt* 
/Valves p-etitOfle edmiitcted,;; , 

XJltPa. lineit operation ap;pefjtodo or 
te-trode values affm a 3'edu(>- 
tion in effective Soiu'cc i^esjith'uee, an- 
other reason for the obsolescence of 
"straight" operation of pentodes or 
tetrodes. Negative feedback, either over 
the whole amplifier as a distortion re- 
ducer, or from the anodc.s of the output 
valves back into the cathode circuit o£ 
.aa eaxiiar valve ii3 a soiiree itwpedance 
red^stEtsJ-Aas gi'Dat advantages fi»i:l is in 
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f;iei only method of obtaining dis- 
tortioiv values in the region of 0.1 pei- 
cent at full rated load, 

Tlie flu-v density S in a tviinsfonncr core 
can he cakulatetl from the following 
e({uatiou 

i ii f T A ^""^s/sq. cm. 

where B = (Imx density 

voltage iic.i'OS^s \^'iI■ld^]^g 
/ = freqiiciicy 

2' ^number of t.iinis on winding; 
^=core area ;>q. cms. 

Ill the exnmple used iti the «iiscn.9sioii V 
in the "V'oltage doveloped across tlic anode 
load lij, of 3400 ohi!i.'! at the rated output 
power of 20 watts. This is 

F = \ntnr,, - \/ £0x3400 = SEO V. 

U.sitvg a core having an are;; of s(]. ius. 
(10 sq. cms.) and (ho 2400-tni'n winding, 
the core (lux densit;- H at .1 frequinicy of 
50 cps is 



.lJ4^S0yi2--!00y.l0 



: 41)00 tfauss. 



At this va.Uic of fljx density the eft'ectivc 
permeability may bo taken r..< ;-i200 and the 
influctaiici) of the 2-100-tnn) winding is 
til on 

^ S.3y.3400-A 3200x1. r> , ,^ „ . 
L„ = --nOUcnnc.. 

L at 50 <;'pis = S4,400 making ((,1./E ^ 11,5 
The distortion wliere B = -1900 Ii)ies/sq. 
em. and L/l!=\^.o is, from Fit). 17, ftp- 
prcvxininteliy !..() per cent. JE' 



POWER SUPPLY 

(Continued from pugc ID) 

the srrids for eut-oJ'l' will be a function 
of the aiiiplilication factor of the triodes. 

Ill ord(U' to achieve tlie inaximmn pos- 
sible output voltage, U, and R, should 
he niatchcd to eonipeiifjate for tolerances 
in and JJ^ in C, and G and in tlie 
locatioi of the center tap of the ti-ans- 
former windiiij,'-. Mateliinfj may be ae- 
compli.shed as follows : with li,^ short- 
cinniited, and with power applied to the 
transfovmev, 21, and Tl^ should be chosen 
so that tlie alternating- voltae:o at the 
gi-ids is zero. This matcdi is not very 
critical, and a suitable pair of resistors 
should be found among five or si.\' re- 
sistors of tcn-per Lent tolerance. 

It is evident from Fig. 3, which plots 
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Fig, 3. Output voltage variotion with re- 
spect to potentiometer setting. 



S YOUR 

€ARTKII>GE 

TRULY 

REO? 




No matter how wide the frequency 
response of your present pickjp, proper 
stereo effect cannot be assured unless 
the cartridge preserves perfect phase 
separation throughout the aiidrange and 
high frequencies. Unfortunately, many 
respected pickups have no phase control 
beyond five or six thousand cycles. 

If a cartridge lacks this separation, the 
balance control on the preamplifier can be 
turned with little or nD result. Both the 
ESL-C99 Micro/Fle«* and the ESL-C100 
Gyro/Jewer cartridges are distinguished 
by their near-magical response to the 
balance control. 

Prove this (or yourself by comparing the 
ESL with any other csrtridge on a good 
stereo record. For example, "Persuasive 
Percussion" (Command Records) demon- 
strates the striking difference phase 
contfo! can make. 

(picninui icfl) i> oj:A' 5-J 9. /if your Jcnkr's. 
TJfi? li'orhi iicrco ^tatnia'ii, the ilSL-Cio^o 
CYRO/lllM'HL, is Si (30 including triiiiiforiiun. 



FOR LISTENINa AT ITS BEST 

Electro -Sonic Laboratories, Inc. 

Dept. A • 55-54 TliirtV'ii.xili Siiw Loiiz h't^iid City 1 . N.Y. 

Circle 69A 






STEREO AMP. 



FEATURES ! 

iCan receive stereophonic broodcosts o( both 
AM-AM and AM-FM independently ot tl^e 
tawe llms and focililotes reception of ony 
kind of broadcasts— AM, 5W, FM. 

rEy pushing the "presence switctl", it -an re- 
produce powerful lo« sound which has 
tiilherlo not been possTbfe. 

vEosy to see "glamour rragiC eye" is equipped 
for tuning indication, 

vBy only ctionging the mode switch, output of 
as much OS 15W-15W for stereo and 30W for 
ordinory broodcast can be obtained. 

■jA higtiest class versotilc ■■mcjmmoth" ompilfier 
that con also be used os a crossover 3500c/5 
ctionnel amplifier. 

SANSUI ELECTRIC CO 

460, Izumi-cho, Sugina nii-ku, Tokyo, 



SM-30 (OUTPUT 15W-15W) 
SPECIFICATIONS : 

^-germanium diodes, 23 tubes iBOJp,p,x2 
/«axirt»um Power Out pu* : 1 5W-1 5W 
Frequency Characteristics : 40 c/5'-70K 

c/s, within -Idbtct low output) 
Distortion: 1 'X. at UW output 
Gain (input lar 1 OW output ): 

TAPC • • ■ • 1.23mV MAG 3.17mV 

MIC ....1.34mV X-TAL .... 54mV 

AUX 74mV 

Frequency Response : 
88 — 108Mc/s X 2 for FM 

535Kc,'s~1405Kc/s x 2 for MW 
3.5Mc/i'-10Mc/s for SW 

, LTD. 

Japan 
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what's 



the angle? 



5S (rtS) t/cfffcot^D whatB diamond — hand 
poUshed 

Why 55 (±5) degrees? To fit standards 
set by record manufacturers. Styli 
ground mechanically may tiave angles 
up to 85 degrees. The Duotone stylus is 
hand ground and polished as close to 
record-groo';e requirements as possible. 
A whole diamond, 2/3 embedded in the 
stylus, that can't break off lil(e a welded 
chip— guaranteed— and the protection 
of a microscopic inspection for ±.0001 
tolerance in its radius — that's the angle. 



DIAMOND NEEDLE 

Keyporl, New Jersey 
In Conada: CFios. W. Poinlon, Ltd., Toronto 
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RADIO SHACK FLASH! 



for Lores' 





IS 



Vor the newest and best 
in electronics equip- 
ment — stereo, hi-fi, ham 
radio, tapes — mail cou- 
pon t.odav for Radio 
Shack's latest. FREE 
312 jmge catalog. Also 
get every new edition 
i"or next 12 montlis, 
Free, t^alisfaclion guar- 
anteed or your nifmey 
back. Mail coupon now. 



nite of thoosonds of 

RADIO SHACK boys 



TransUtor 
Battery Radio ] 
19.9SValue 

onl/ 
$995 

iccy r;iili" Only z. Uin\l-iii 



1 Ridio Sli3[k Corp.. 730 CiniiiiDiiiveill!) tve., 

' Bislsn II, DlDI. 6aCI2 I 

Send FREE Eteclrodici Cofalog — Also every new j 

fiiue for 12 jnonrhs, 0 full yeor's lubtcription Free. . 



Ad drejl _ 
Poilolflcc 
j Of Ciiy 



O 3(X) 




VO 20 30 40 

ouTPur cyftftEtviT— MA 



Fig. 4. Power supply regulation charac- 
teristics. 

voltiige agaiuist the resistance of R, . that 
A poteiitLOii\eter of reveise logavitlniiic 
taper (surfh as IRC taper P or Q) "vvill 
give tlie most -satisfactorj- vai-ia(jrii of 
output a? ;i function of pot sotliiiir. To 
improve the resolution of flie ocut.n)! 
si'ttiiig, a padiliiig vcsi.?tor, li^, can be 
■toriiKieted in parallel with tl>e poventi- 
ometer, .so that the output reaehes zern 
.just as the control setting appro'iohes 
the full coimter-elockwise posilioi.i. It is 
stiggested that component valiii'^ be 
chosen .so tliat zero output is reached a 
little before the end of rotafioti, to in- 
sure that tlie voltage ean always be set 
at zero in .spite of changes in parair.eters 
dtie to aging, temperature changes, line- 
voltage vai'iafciciis, and so on. If a fur- 
ther iinpi'oveiiu^nt in resolution is de- 
.sired, a vernier ad.ju.stment can be added, 
in the form of a IflO-k or 200-k rlieostat 
in series with 

CAUTIOA' : If a larger poiver trans- 
former is used in provide higher output 
rnltuges, the effect,': of increased poiver 
dijisipation in the re!:istance elements 
munt be, aeeommodated, and the capacitor 
roUaije ralings alioidd be revised «s 0 p- 
proy.riate. 

Regulation 

Tlie regulation of tliis power supply, 
as is always the ease wlien voltage con- 



trol is aeeomplished hy ititrodueiug a 
series re.sistnnee eletneiit, leaves much 
to be desired. Conserjuflutly, any ad,iu3l- 
ments of voltage should bo made under 
load conditions. The regulation eliarae- 
teristies of the circuit are shown in Fif/. 
4, which plots output voltage aii'aiust 
current for several settiiigs of tlie i-on- 
trol. Tlowover. the poor regulation char- 
aeteristie does not. co!isfitur<' a serious 
drawl)aek, .-is regulation is seldom a sig- 
nificant issue witli the experimenter, if 
the control can be ad.justed wilh the 
load ill place. 

Unexpectedly, the regulation of this 
circuit is lietttr Avith n eapacilor input, 
filler than with choice ;i\put, for (he fo]- 
iowii;g reason. With choke input, bursts 
of current tlirough the cube generate 
positive voltage pulses at th*' cathode. 
Tlie.se pulses increase the tube's internal 
I'esistanee bv driving t.lie cathode more 



C,, 
L, 



11., 

S, 

T, 



PaM'S T,ist 

C. 0.1 uf. 600 V. paper 
C, 8 iif, POO V, 0)1 filled 

4 My choke, (l.c, rc.sistantc. 2yO 

oliins. 
JIIO k ol.iijis, 1 v,'al;t 
padding resistor, j.liout 2 megs 

(see text) 
2 iiiegoluns, poteiif.iomcter, reverse 
log taper {SMC type Q-TT-Kifi, 
"Q" taper, or equivalent) 
Hi 2.2 incgs, '/■! wat.t 
SPST switch 

Power transformer, 2S0-0-280, G.3 

V ;it '2Xi amps. 
6.\S7G tube. 



positive than the gri<:l, and thereby de- 
crease the (I.e. output voltage, A capaci- 
tor at the input to the lllter smooths out 
the cathode voltage. For comparison 
inirposes, the power supply regulation 
Avifh choice input filter is also shown in 
Fig. 4 ( d a .sh e d curves.). 

The oiitinit voltage.^ plotted Avere ob- 
tained with the: filter circuit shown in 
Fig. 1. Ilov^rever, any conventional filter 
would he suitable, with some change iji 
output voltage and regulation resiihing 
it flic circuit value-s art; cliaiigod ma- 
terially from tho.se shown. IS. 
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Cjfile 70B 



External appear- 
ance of the varia- 
ble power supply. 
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ABOUT MUSIC 

(from pa ye 61) 



writer .fcrtrs tliat our eoneciii with (na- 
siiiiiles "dograclcs tlie very ortists upon 
wliose repiitniioii the production aiirl (lis- 
Iribution of these facsimiles depend. It 
deceives those composers ivl\o, throii<;li over- 
exposure to the limited :ireiifl eauj^lit bv thfc 
fficsimilc process, are in danger ol' Liking 
too little note of the opportunities and the 
respoiisi bill tics licyond. And it cnn niiiilead 
iiiidieiiees into seeking, in the O-Oiieort li;)ll, 
those qualities tiiat distinguish the f;ic- 
simile, ;ind into e^'aliuitiiig wli.it they hear 
in terms of its faithfulness to copies and 
to tlie codes of copyists." 

Well, thftt's quiti3 an indictment! 1 must 
say, hoivev-cr, Oiat I cniuiot sh.-iro any of 
Mr. Lamb':s apprehensions: 1 luiiuv of no ■ 
artist, who jfeel.s he h;is heen degiaded by 
the mere iirt Of recording, nor have I vet 



B)U!Ouiitered ii coiiiffo-ser \v!lo was; decei^'eil 
by h.avin;!^ his music releiisCd On a disc; I 
do not seek fucsiniile.s in the concert hall; 
and, as ror tlio "limited arcus caujjlit by 
the faC/Siinile p'l'oeeSs," where has Mr. Laiiib 
been for the past tc)i yuar-S? The recorded 
repertoire .'U'aihibie to the in(]uiring inusi- 
eal mind is astonishiiiij in its scope and 
diversity, nnd provides a valuable adjunct 
to the orten i\'eary format of tlie majority 
of eoneert seasons in America. 

Behind all of Mr. l;ainb's arguments 
liirk.s tJie man-agaiiist-the-macliine bugaboo. 
Tn til is case the machine is an audio instru- 
ment, and, a.s with all sophisticated instru- 
rnents, its value is entirely dependent upon 
the person "who uses it. .■\t its worst, it is 
iiothiuff more than audio vViillpapcr; but at 
its best, it can brivi» us truly euriehing 
musical experiences. JE 
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qucney transient came along and charged 
the capacitor negative. A-s a result, tho 
grid would go negative, and might go far 
enough negytivc so that the tube would be 
Completely cut off. The length of time tliat 
this cutoff would continue would (lepevid 
upoii thb sd*e of the «oiipliii4» eapftcitar ftud 
tlic .si2« of tiie grid resistor witVi 
wluth it is associated. By making the ca- 
pacitor relntiv&ly small we do two things; 

(1) we eliminate a long time constant dur- 
Suij which the signal may blank out, atul 

(2) we introduce a voltage division attiou 



lictween the Ciipucitor .nul its grid return 
which will serve to pre\'eut low-freciueney 
transients from appearing;' on the grid. We 
do not make tho coupling capacitor SO 
small in value that the fnrdio respoiissc is 
reistriclad. VVp warit- tn remove th« 1 to 
JO-eps transients w-hicli are not heard any- 
how. 

A 0.1-uf capacitor is certainly a large 
value, and if it is associated with the usual 
0.5-niog grid return, a long time-constant 
will 1)0 pre.sent wdiicli will definitely be of 
sufliciijnt strength and length to cause the 
effects noted above. M 



AUDIO ETC 
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ftir .stereo, especially for four-wire stereo. 
Second, the viscous damping is potentially 
dangerous in stereo; a viscous iin]iedinient 
to up-and-down motion can put enormous 
forces, relatively speaking, on the vertical 
compliance of the stylus, especially when 
the record is warped — has ^va^'Cs in it. Lots 
of them do, \ found that without even 
tryi)vg to iiieasiiTO it, I eo\]ld hear definite 
distortion in uuy st:ereo sound when the 
damping was heavy. Fortunately, the 
damping in this arm is variable, via a 
set-.screw on the top of the pivot; so I 
loosened it up until it was virtually gone 
ami the arms moved free. That diil it. 

But another odd habit of this type of 
viscous-damped arm made more practical 
trouble. The arm "sits" on its pivot and 
will wiggle freely in any direction. It 
therefore seeks its own level and if the 
tnrntalile isn't precisely level will tilt the 
stylus at. ;ui angle to the record. Noiv this 
is no great problem if your table is flat, 
lull; as I have said, most people's aren't. 
I kept seeing the tilt, one way or the other, 
with my naked eye, and wasted much time 
in minute level adjustments. But a more 
immediate tilt trouble arose to c.omplic;«te 
the issue. Nickels atitl dimes. 



You see (I hate to confess it, but . . .) 
the sliders in this .Japanese arm were just 
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CAST METAL 
WEIGHTING 



MOVASIE MAGNETK 
REAil V/EIGHTS 

MOVABLE MAGNETIC 
FRONT WEIGHT 



NON-MAGNETJC 
METAL ARM 




mu-metal strip 

UNDES fLASnC TAPE 



CARTRIOGE SLIDER 



flue, but the weighting inserts just didn't 
turn out to be very practical — or least, )iot 





. . . proves new 
EMPIRE 98 most 
perfectly balanced 
transcription arm., 
. . .finest 
for stereo 
and 

monophonic 
records! 



1. with an Empife 98 moontBd on a turntable 
board and fitted with a cai-tridge, adjust 
counterweight until arm is balanced. 2. Dial 
stylus pressure desired (one gram for each 
marking on the built-in CDlibrated gram scale). 
3. Place a record on turntable. Set stylus in 
groove. 4. Now, tilt (he board, 5. Note: The 
arm remains in balance and the stylus re- 
mains in groove at every angle, even if held 
upside down. In the Empire 98 arm the lateral 
pivot is located on the "balance axis"- — in a 
straigiit line with the counterweight and car- 
tridge. Arms which place the pivot point out- 
side the "balance axis" — will swing with every 
change in angle. The Empire 98 adjusts stylus 
pressure without disturbing the inherent bal- 
ance. Once pressure js adjusted it does not 
vary even with warped records. Arms which 
move the position of the counterweight to 
obtain stylus pressure are inherently unbal- 
anced because they shift the weight to the 
cartridge and create art inequality of mass on 
each side of the pivot. 

WHAT ARtwl BALANCE MEANS TO YOU. The 

Empire 98 is so precisely balanced it will track 
a record without favoring one groove wall or 
the other, even on 0 non-level turntable. This 
assures equal output to both stereo channels, 
reduced distortion, minimum record and 
stylus wear, 12 " arm, $.34>50 

EMPIRE 8S STEREO/ BALANCE CAf^TRIDGE. 

Superior moving magnet design is 
Connbined with a new 4-pole, hum- 
balanced construction for full 
channel separation, balanced high 
output from both channels. High 
vertical and lateral compliance, 
minimum dynamic mass and low 
tracking pressure reduce record 
and stylus wear to an absolute mini- 
mum. With diamond stylus, $24.50 
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precision products of Dyna-Empire Inc. 
1075 Stewart Ave,, Garden City, N. Y. 
Cirilc 71 A 
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;TK&'4dk AUDIO ANTHOLOGY 

$2.95 Postpaid 

Thij is the biggest Audio Anttiology cTcrl 
Containj » wealth oi esscni'isl high fidelity 
tnow-how in 144 pages of complete arti- 
sUs hy wodd'iimaui audjots. 




the 




bookshelf 

.4 conveniem service to AUDIO 
readers. Order your books 

leisurely by mail—save lime and 
navel, we pay ike posla<ie. 



No. 115 

McPROUD HIGH FIDELITY OMNIBOOK 

rStepat^a AiSd edited by C, G. McPfoUd, 
jmBlishet of Audio and noled «uth!>rliy 
Uid plotittr. in (fie field of bieB flddity. 
CoiltalfMi a weciUh of ideas, Eow lo's^ 
wb^t Artiea lo's, written so 

plainly ihAl kdflt bnei^sxx and laym^ 
can B^prtciate its vaiusble coniext. 
Osvirs plannlog, problems with desora* 
tlbit, cabkitts and biiUdina hi-fi Aimi- 
turt A petfett guide. S2M FbstpaM. 
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HANDBOOK OF SOUND REt^RpDUCTION 

by Edgar M. Villchur 

Righi up icdate, a complete course on 
sound reproduction. Covers everything 
from the basic elements to individual 
chapters of each of the importani 
components of a high fiddiiy syste.m. 
Regularly $6.50 . , . offered for a iimiied 
time at only $3.75. 

SPECIAL! You poy only ^;75 Ut thii 

book when you order It with ony other book on \h\\ pag«. 






i'lhefeest of AUDIO" N»-i24 

Herti is a collection of the best of AUDIO^Thi! AUDlOcIinjc 
"by Joseph OiovanElli. ,. noted audio engineer and Ihe orlgSriaJ 
high fidelity a;KH'^r-/>(a(i-3EQUlP'MENT PROFILES edited by 
C. G, McProud... Editor of AUDIO. Here is a wealth of hj-fi 
and audio information. Answers to the most important issues 
in high fidelity and a valuable reference on the performance of 
leading makes of high fidelity components. Volume I S2.00 



OnMdsst Rbferance Work o.n Aiidio & Hi Fi 

'The AUDIO Cyclbpedid'' 

i/p to the fnmte, kduding stereo / 



' "Here is one single volun>e with the most comprehensive cov- 
erage of every phase of audio. Coficree, accurate explanations 
of all audio and hi fi subjects. More than 1 years in prepara- 
tion— (he most authoriiBlive encyclopedic work with a tmique 
quick reference system for instant answers lo any question, A 
vital complel? reference book for every nndio engineer, tech- 
nician, and serious audiophile. $19:95 




No. 112 

TAPE RECORDiRS AND TAPE 

Jiy Hnrold D. VV'ciler 

■ \ complete ijook on home recording by ihe autiiSV 
of //I'vA I'iddily Simplified. Easy to read and 
Ic.ain (he te<;hniqucs required for professional re- 
sults willi home recorders. Covers room acouslics> 
microphone techniques, sound effects, editing and - 
■splicinc;, etc. Invaluable to recording enthusiasts, 
Pap^r CdVer ?2.95 Postpaid. 
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SPEClAy 

mw 

$6.95 



You save ahnost 60% with this combination of valu- 
able audio and high fidelity books. The 3rd AUDIO 
ANTHOLOGY ($2,50); Tape Recorders & Tape 
Rceordinij (^2,95) ; Handbook of Sound Reproduc- 
tion (?6.50) 

TOTAL VALUE OF ALL THREE $11.95 

Ydur cost ONLY 9S;dd BdStPAlO 

This offer exipiKti M«r«ti 31, 1960 
Good only on direct ^fe frdW 'Publisltfir 
Order #OS63 



AUpiO Bookshelf 

%AlilO^AGAiziNES, INC, Dept. 62 
P.O. Box 629, Mineola, New York 

Please send me the books I have circled below. I am enclosing the 
fxill remittance of $ (No. CCD.) 

AJl U.S.A. and CANADIAN orders shipped postpaid. Add 50^ for Forei^ orders 
(sent at buyer's risk) , 

BOOKS: 110 112 t15 HO 123 124 OS63 



ADDRESS- 



■ZONE. 



:STATE.. 
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YOU, 



for aiy" niiiltiplo-oai'h'idire flit;!!i»iiiii. Wo 

tiititl to pTe-atljust trie weight for each in 
lltp installation, but it wasii't Sasy. I 
i'DUiEil. in my pevcimial Iwste to get my 
work (lone, iUat generally the cartri<Ige« 
\v('re too light rintl that a small- and judi- 
ciously pltit'od \Yei(;hl o)j tbe arm brought 
things to the proper atnte. It was some- 
times a bit of motal or a washer or boll, 
but, mory often and convonicntlj'^ a coii\. 
So simple, and so handy. 

It did work, I asnre yoii, and I acliicvHd 
very proper stylus forces. (I cm no\y judge 
(lio I'orct! fairly well by the off eel on iny 
fingor tip. even without fancy nicasxire- 
moitts.) The liitcb was that they wora 
tipsy. It' the coin wasn't exactly' in the 
middle and the tunitablc exactly flat — or 
eqiiiralont combination — tbe arm quietly 
loaned sidewise and the eoins kept falling 
off, anyhow. 

I'U put aside any account of my other 
iidapting prOMduves I'or this interestingly 
ontdatcil arm, except to say tli.it we did 
fix. it np for imiltiple-contacl slidevs (we 
have «ehiiilly iisefl /ivp contacts) via a spe- 
c.j.jl .iiid iugcnions pUig and socket; wo 
installed a mono-stpreo switch (paralleliiit; 
the l:w<i leafls for mono) and even an auto- 
niatic ground (more on this, later). It w.^s 
stereo in all re.spects now, and except for 
the ,stylus-/oree problem was highly sntii- 
f;.l<'tOry. 

Well, 1 f^ot one whiff of the zero-balance 
idea, and decided at once that it coald be 
cimnbined with a better weight system for 
the JnpjrtiesG anns before we finally re- 
placed the.™. What we needed were two 
■ clftjncnts. (I) An at^jastable werght on tba 
leay nvfirlian^, for zcroitigj out the cart- 
ridge balance, (2) A movable, ad.justable 
weight- — -nuicli less liRavy-^to slide along 
the main hody of tlie arm for the stylus 
force desired, after- -Ihe zeroing process. A 
third necessity (8) w/i.s a m(>a:n.<i to attach 
these weights to the arm, ret leave their, 
movable for adjustment. Tliat wn.s tricky, 
and you wouldn't gness our dizzy .-mswor. 
ifagnets ain'l mn-metal strips, 
i hapi'cncd to have some odd pieces of 



^tRin mn-m^ifll; 3n the Rhnpe of trajisformer 
leaves or tlie like, and my assistant cut 
aome of this up. A narrow (P) strip was 
placed on the Hat top of the arul (which 
is non-aiagnctic) for about sevon or eight 
inches, from the pivot down to tlie neck of 
the arm "head," and sealed don-n neatly 
witli a half-iiK-h strip of plastic sticky tape 
over it. On tlie rear overhang wo put- n 
shorter .strip in the same way. 

We had Q!fpcriinente<l to find the proper 
weights and my assistant now proceeded 
to cast them. He moilutwl a small piece of 
bar magnet, of the sort you can buy for 
household use, into a plastic holder and 
added weiglit via Wood's nic-tal, which 
melts :n boiling -water. As an industrial 
engineer he haB this sort of tiling at his 
finger tips. The plastic is a sort of -flat- 
tencd tube section with ono end .sealed, 
maybe three-quarters by a half hy a quar- 
ter inch. The (iiiishi>d weights are neatly 
colored, a pair of heavier magnet- weights 
for llie vear-cnd balance (two for more 
range) and a much lighter one, difl'erent 
color, to do (he front-end sliding a<;,iast- 
luont. They slick to the mu metal .-itnps 
vci'j- nicely and won't fall off xhort of a 
major displacement of the turntable box. 
(We put a .saiiall pla.stic hnx near the turn- 
tahle to take tlieui when moving <Jay ar- 
rivcB.) -The «m-metal sttip itself -^rttb its 
ftetit plji4itlc tape eoVerin(| w « ^liide .-for 
cetiteriag and th-ii* irininijy.es tlip problinn 
of the leaning stylus. 

The procedure is .■simple. Plug in your 
cartridge, mounted in it.t .slider. Put ono 
or botl: i-enr weights on (he mu-metal strip 
and adjust imtil the cartridge floats. Thou 
put th3 front weight on its longer sirip 
and slide forward to the proper stylus 
faree.- : " 

It woi'IfB ,]"tist fiHe-^Vid l :have,-ft very 
rougti eitlibration in ganns ni«rltoiJ«pn tJia 
plftfltie s(rip, just for looks. It coald, of 
roiirse, be m.-ide aceunite since this scale 
is invariable, once the cartridge's weight 
lias been balanced out to zero. 

But T think I lilie the more professional 
arrangement on The Empire 98 arm even 
l>etten JE 



LIGHT LISTENING 

Xfrom page 10) 



MONOPHONIC 



Capitol WAO 1321 

The wail of a siren at tno start of the 
r\\-(?r(iire iiodlice tbe Listenor flint tlild musi- 
cal Wo(rrflpI>y of one of New Yoslt Cil.v'B mora 
I)n(iular mayors isn'L tiolng lo take Itself too 
><ei-loii.-sl.v. The authors selected the segment 
of Fuirello La Cinardia'i: career that would 
tn-ovide the moi-l colorful fcackdrop for the 
show. Thia Is the story of Uls pcrNoiiQl life 
while t'etting started in polities dnriiif; (li^ 
wild aclminl«trcitiou of Jluimy Walker. Capi- 
tols original east recnrOlnj; proves fine point 
iinnicdhiiely. The producers of I'(i,lfinia C*aiDi>, 
l.)t>mii XJin;lfC'<;B, nnd We.st Sidt^ Story cnn turn 
out II lilt show on aTmost any xiflijcet and 
','tve it chcagh color nnd life to rcpisior In :i 
re<?ordiniC;, Poliiici (J-nd Poker, one of the lilt 
scLitgt^, establishes ttie utraosphere early in the 
njTord. ;?7?if/7Jr introduces Tom fio«l<iy in the 
iltl6 role as lie coaches the female employet!.-) 
of the Nifty Shh-t Waist Co. in nielfcilin; 
tc<dmi(iiies. Klorello's eiimiiaijjii song wlicii 
rnnnin;^ for Con^resR, The ynmc'fi JjtiQmirdiii, 
Is (leHyeTCt! in scvcr»l languages. The love 
soii^s. iire MnntJIcd In ladylike fat^hiori \\y Pa- 
tricia Wilson, Pat StEinlcy, and 101 Ion Hanley, 
KHeen TlodfferB and a girl's chorus Introducu 
yoiric of the corn of the times in the Walker 
c.inipal^^n soiiet, Gcntle^nun Jiin-mi/. On the evi- 
dence of this record, tl'i ■,>.- ;,im l..!! ■ "mher 
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«how"- jf;ie LitUe Tin Bon. It's one liam! 
,vou'll be tempted to repent jis a pi-oeesslon of 
liolitlcUns takes funi e.Tpl»Lning, with dOL'jd.v 
in.inred innocence, how the loot luipiiened to 
worm its way into their tin boxes. Capitol's 
SDUnd :s hrlglir -without straining for elYect. 
The inildhH of tbe orc'>te8tcfl is partlcul.irly 
siicee6«L'ftl tn gc-ltlng the touches that under- 
line the action In any poHsh«I sltiiw. 

Percy Pqitb: Bouquet 

Colombia CL - 1322 
Rjay 1?llis: I'm; In Tliii ifeotf ¥0? = 
MGM 6 3779 •STC-3779 

Perseirer.ince apparently pays oiT in the re- 
c'ir(li«;< studio even when baL-Uaconot) tousle 
is OQ the (locket. For years, Columbia has as- 
s!)?neil the KMne reeordlnfr engineer io Ihe 
I'erej- Eaifh sessions to tivsnre n eahtintUty 
in miking nie.niod^i. In this nououtt allium 
(ISnliiwlc, Khb 'Pidi'.j J^aurii, etc.) Percy 
Faith iliEpeiit-cd with his noi-niiil complement 
of brasses and winds. The orohestrji wai= dl- 
vldotl !nlo four sections for easier control nt 
the console — two banks of violins, one v-ee- 
tlon of low slrioi's "ml a section occ(iple<l hy 
piano, harp, guitar, and vibraphone. 

The MGM project with Kay Ellis doiisu'l 
:dlspltr.7 mnct\ luartcr. A itull stutiio diminishes 
some of the natnrat oppenl in the straight- 
forward strlm^ arriin^emcnts. Each tune is 
farther hnrdened with a wordless choir — a 
dcTicc that, one of these days, is going to 
.■tii!|jp»*W-^l3 hdt oven atttiB.fonBUmar J^vel. 



NEAT 



TRP-82 



Complete sell 



3 Speed record 
player 



8 traosistbir higli iSpitivity' 
SW/MW radio phonogFagb 
Enable to play 
EP dJscs by 6 
pes of UM-T 
CIiS) battery. 




SPECIFICATIONS 

Traniistor : 8 ffan»i»tor super 
heJerodyne 

Receiving 

range: 535KC-1605KC BC 
7MC-I8MC SW 
Speed : 33-1/3, 45, 78 f.p,m, with 

ip«ed control. 
Mo»or! DC micro-motor with 
govarnor. 

Output 

power : 400Mw. mox. 
Turntable! 6.5" dio, metollc 

pretiing. 
Cartridge : Cry»tal turnover type. 
Frequency 

range : 150-10,000 cpi. 
Electric 

lource: 6 pee. UM-1 I.5V dry 

battery. 
Speaker: 4X6" permonent 
dynamic jpeaker. 
Measurement: 13" X 9,5" X 5,9 " 



NEAT ONKYO DENKI CO,. LTD. 

Ko. 4, l^cboiDi. Kiirfa Hilkg«cli>, Ch|y*di-k«, TsVyD, lipaa 
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the only 



^URE 

way to continue getting 




performance from your 

$HURG 

high fidehty stereo 
cartridge is to be 

^URE 

your replacement stylus 
is a genuine 

ISHURE 

precision made stereo 

STYLUS 



Circle 74A 




COMfLEiei THE "INSIDiE STOftY"! 

"From Tinfoil to Stereo" 

The Evolution of the Phonograph 

by 0/(Vef Read 
& Walter 1. Welch 
r^*^^.:.^*f' HERE IM WORDS AND 

RARE PHOTOGRAPHS 
_ \% Ihc whole foseinoling 

hUtory of ihc phonograph 
— the absorbing llory cf 
Ihe mCn and exciKng 
cvcnls in iti (icvclopmcnl! 

Ycii^ll be fascrnntcti hy this 
in.Tstfi'ful account. Covers 
everything: rrian's eai'lieiit 

iho Ivdi^ioil l.infni) jjhono^iinph; earliest proto* 
^>'l>c^i; the pntent st^'usplow; cyliii<ici'K 
rlio Y>honnfTl'ripK: lllc iiilurnril liorn; r^Milri- 

tiutionw of rndio and .soun<i pitMiiccfi; \v:ii' of t]\Q 
Vccovd :ipeoily; coniponent systems; ta])c- vs. discs 
■ — rEpf}it <U»\vn to sltreo. A wnnrlorful l>nol: {ttf 
tvei-y :iudifi|>!iilc and phonOKi'n|>]\ conn«kis!5<;iir. 
076 p.", 6 X 9"; liUTi(lrG<]3 of rai'<; p)iotns. 

Special pT«pufali£atiafl Piri^e, only ^^95 




HOWARD W. SAMS & CO., 1NC1 J^Kk 

7738 E. 3&th Sr., Indtanapblii 6, Ind. 

Send . . . , *iopy(lei) oi "From TinfolS (o Srereo" (ERR- 1 }, 
$ enclosed. 

Nam e . „. 
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• • ■ 
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Les Bdxter: The Sacred Idol 

Capitol T 1293 

I'll pouivlo still iMiy t hi.v sort of tliini;? 
■Sisinr-how J'vl' 1ji:'0» vimlcr tlic IftiprosKlon that 
uiusio (lodlin;: wUh Azieo ^<h1s vent nut with 
tlio L-ai'ly liilliios luTO it ih ;iL,'iiin on a 

t>r;nul iie^w rlisc from Hollywood. The men 
l-cs lUixfr'f; orcht'sitiM hnv\i liocn Jinnlonod to 
tlili^ iiofivily in pi'i^vi(Mrs cxotirsioTti^ (o iioTi- 
crx-i.slrn i l"uTii\v:iy Vdarps. Tlio ( wiinty-liv^-voioe 
chornli' \hn-^ itw lifv^t li» siiow inlorosl in soloc- 
liojis; with Shell ;is flnnlcus Of fhc 2fu(ni, 

I-^ruit tif f/rr<nn.<, }*ijyn),}id f>f the ^uii^ 



Pei^gy lee: Ltstin Ala Lee 



Capi^o'l T 1290 




$2.50 
each 



* Eoch file holds 0 
fufi yocir'i copies. 

• Jejse Jones Vol- 
ume File J for every 

I publication, 
j ■ Covered rn durable 
I JeaJber like Kivor, 
title embossed in 16 
1 .<t gold, 

SaVtifact-ion guurnnteBd 



SAVE YOUR 
COPIES OF 




FD C E DESCRIPTIVE FOLDEtt 
IvKCuPONT REQUEST 



Wanted : IcS-fiioh CinfaulnL'rai*h spea^v-er. 
Bov CC-1, AliniO, r. O. Box C2i>, ^fiiv^^an, 
Now Vark, 

^;liVJl:I^AI. Audio rrocosK inr.dol AP-ll low 
resrmance. JumpOil <:'Oin: wo<'iU'rA : 'J.u 11>, 
iiiii-iiiet. ^>14 o.icii. liOfiLiivo^ r<.ooihin«>iuloO 2 
c\\. ft. sealed baflle. G. Cain, 15 aMoTiet Ciiclc, 
Clit'StMUt Hill, JInsS,. LASfeU 7-OS5^. 



\v«y sli-o\v liUs ii] Lilt ill ii^injin. rh^- i^rodfioor-.^- 
<*< tliis Irilrsl r---y .■■illnrrn ^^]dll'1 s^.'lll-' 

f(U" li;ilf-U'iiy ^[K*;l!^^]l■^'.■^. A w.'i vc-riN.;:; iti reStdVf? 
\^'(H]ld ]>rol)iiljly liuve MrKloivninod tho -Cntlrf- 
l»To.i<'i'r. Af[«:i' all, tlJi' coiiv^.Tsio^i of OkJu- 
hoinjL's i^}i.r.fcp \rUh the I'rhjr/f: oh 'J'op into 
;t oh:i-<-h';i-<:hji I'l'^ives little moju tor iiulo- 
cisioa oj- \vi:'rik]io->^5i of ii<;r\'/;, I >r:i'\tir]j: upim 
llio pijid \ti fjiirin insl riinn'Kiritists in tbc 1h>'=: 
A]3;;t?li'.'; area, r'niulnctor Jnrk ^^^■L^sl*;t'^I hfl^i 
a.vsomKii'd ji i^iTiiiik (r:\p:il>le ''tl" s;uliUi; rhrou;^'h 
?i drj/«'ii Khnw iiifK's fis thon.Lrli they wi^To. rh-.- 
3>vjt]ii«'hil<.l of some Somh Anif^rirjni so^ii;- 
siiiitli. Fcjui" Arro-Cu1i:iii drininiior^^ inl<[ Un- 
Ui^T S[ji(.'e tliroii.iilunil rhr iilhi[Tti, iv-'/'.^y Lf^^ 
dispJjiys. in ^.(IdUioit to the (';isy vaniuh tlm' 
i»hv;iy«i has ]ie**ti li^-r U'Jnlt'riiiirl; , ;i iiiM:<<r thfi.t 
should ltt> t.b»j 'C'jiivy of every i:/il wLu faoz-s >i 
niike id i\\<: M d«ty. K<'cinmneiuled mni-c 
for its ?in*l;ii'i(y than ;is ;t yoysible yfari Of 
■A goiici'al trend. 

Buddy Cole: The Most Recorded Songs 
Of AH Time Warner Bros. B 1357 

Tli'.Tc iK lit^l^^ need to check tlie nt>ciini<ry 
of the Ktftti-stk' Ol;iinnHl in the TUle <3f 'Ihis 
iilhiiih, The ten ean't-u'i^-uroiiir nino^ incltHjc 
S^tm- Dii-^t, licij\n the Jtcffui^ic. P.oihi (iHd fioul. 
St. Lnnix }lIurK, .^vptcmln r Sonft^ niid Oi'r.r 
thd kfiiyiJiow. Till' L'rjjo keyhi-mfd styk- rc(;iin?; 
it--; inoiisii-e eti(rin.i;uid oi," eoh'V withfiut lapse 
iitlo iH.-'innoi'isjiiii^. TJj^^ wrtumi hivr^ it tiiicre of 
«*oinm».'i'4.'inl reverFhei-jH rt^a'i iilthotisrh in no- 
where ni-'ar Mifc- qnnntiiy found U\ so>iir Ho]ly- 
wood pop rufordlnys ps-e^^innsljc role-nwrd ori 
lliiK I-aUcA. 



Attradive and 
pracMcal for your 
home or office 

3 for $7.00 

6 for 

ORDER NOW — send 
chccl< or money order 

MAGAZINE FILE CO. 
520 FIFTH AVENUE 
NEW YORK 26, N. Y, 



—CLASSIFIED— 

Rates: 10^ per word per Insertion for ponconimtr:iaJ 
Aduertiscmejlttl 25tf per ward for compicrcra! ajier- 
trfementl. RAfES are net, and no discounts wTM tie 
nllowcd. Copy mti^t bo accomparricd by remittance In 
foti, and must react, the New York office by tile 
fir^t of llK: motiltt dreccdinji the date of issje. 



TKAl-'E ur TO STKKIOO : r.:iiK. .s( 

liOtl of new. vised lu-li CflllllWIlNUtK. Pl'ofCK- 

sirniiii si^vvicc fiicilitics ri vn 1 t;i Ijlc. Wiiti» Aiiiilo 
t';x<.'li;iiiL;('. IJc|i(. AE, for truiliii;; i)ii"iini,;,t ion. 

Ilillsido Ave., .frtiiKiicii N". V. 

t'.nmolifj; in Urook-l.VH. Wliive I'ljiiiix. Mnn- 

man i'iijelci'v spkakers ui-;rAHiKi> 

Aiiiijritc S)">c;ikcr SfVvK'r.' 
III.S \V. •.'am sr.. Xc^v York 11. N. Y ril ,3 iSlLi 



l';.V.1l)\ l.'LHASAN'i' SlJia'IilSKa V Tlicn 
TN'i'iltv l»oroi'(? yin] [>\irolia»;Q UTiy lii-li. Yo»j']l 
Iw .villi <li(l. limi.simJ snviii.ss. Ki;y FA-oe- 

ir«ni,.-a, 1^0 I.ilmrtv Si,., KC'W Y-ifrk C. N. Y. 



Wltrt'IC I'lvr cuiiti(k'nti;il tiioiioy-siMVfjji;' ]n"]*:^!;vs 
on .\'oiH' JI i-l'-fr.iclity uinplitici's, '.,iu,('r.s. tsjKuli' 
<?rs. rjiiio I'^'corf.lor^. lijilividtuii finoijiriojiH 
(inly: iiu o.')Uilc','>;. C'liissifii'd Ilj-l'l t;vc-1i:iij-_-I', 
A I!. 2X7."j V.:isl Ci-.ith at,, Uiool.-J.vn N. Y. 



UNUSUAL, VAl.UrCS. Hi- I'M coiiijioiii'jjis. 
i.i[j«>!> iuij(J ini'jc recorders. Send fi>r 
(lllOtlllioiis. Sferiio Cenier. IS W., iWx St« 
New York (;ity. 

^^AlJ':: T.-^ rjirii retoivlini;.s. 3'.)(>0-lB5.(). 
l''i-ce li>;l!;. Colli-i-t joiia t)-oii;.']it. f. C». Dox 135 
(Ai:i. Vei-OM;i, X. .1. 



ItENT S'l JOKEO TAl'l'l.S — over OdO difTer- 
*?rif — jijiij(>i" tutiftls. I'Vec CRtnlo^?. ^Itcvc^.i- 
I'iu-ri. l(i(iS-I:I Ceatjii-cla Ave., lujjk'wood S, 
^.'ntiioriiin. 



IN"i>Ii(,'T01<S Tor crossovev iiet\viul;s. IIS 
lyijes in «toclc. Send Tor ljro<;in]re. r M 
Coils. ;i01(; tlolmeH Ave., N.W., IIiuHsville. 
Alii. 

Wli.sriiKN'ERSI SAVK MONKt „r, your 
t'dinpoiie/itH ; Free rlclivery niid .Tdviscivy 
service. SiJeei;,t |)i'iec-'^ oil iinck;i.i,'e <le;ils, 
r]tii'irley >fii]i,-o. Audio Ciinui^ments. -l^r' f.,iri- 
dmi Ave, t';;iriiinl('ri:i, Cnlifnriiia. 

KOli S.M.t-;: -iri-Ki Music ni llomi-." Xcis. 
l-,'-tS: ".Andioci'nf I." Vol. T eonjiilete ■ At orii, 
Oef. Hee. '.-il. FcU. ■r)r)-tJec. ■,^.Vt. Uest 

Ofli-r. Siinuor. lli,^> K. 3.-)tIi St. \Vili!iiiii-to» X 
Del. 



LOW (;>UOTES Oil every 111 ill},'. Hi-i1 S 
Stereo t.-ipcK. Biiri,';iiii list. Uil''!. Roslyn -1, ]':i. 



KXC'KAKtJi'; ; Altce GKiA vii icroplu.ii.; 
i'u.Liged non- or ,sejiii-<lireoLi<'»n:it dvnanit^ 
I'l-iiuoUfS "yiiltshnker" in pon'eet eimdition 
Mil AU-l or IvLIJ .(. U. Kcssler, i;;iiO YorJ; 
Ave.. New York 26, N. Y. 



At; I HO !mk1 "IludiO .\e\VS" .Illll. ',10 -ne,'. 

T.l. e;i( lL .sel ?Ui ; Saryciit-Ruymeiil Sli-SiV-i 
Al\l-l>'\f tuner ;ltHl pre;ilii[i. ^rr, ; At]rji5 11]''^] 
tWi'eter. Alt f.o.l). ():lklrtlld. Sovdcf. -ICiy 

Oi'tiiiiL. Si., Oiiklrrnil 10. C:ilifrirn(.i, 



ni-l'-I COMt'OVENTS. f.-rpe reei>rdei-> 
.S:|ii-[iiil (luoiCij nvuMkits, lii^ll eiiuipiue,ji , 
7i;iyl:i I'n., l lTl.l-O I'^lmer Ri.i.kI, \V;inl:i'j:li. N'. V. 



von ,SAL1J : ACA. Model SO.'^C Tuin-Ti Mx taju- 
I'eirorder lueehnniriin, 15 i|>s, in '^ood court iilon, 
.^■1(1 ; lOteetro- Voice Model GSO microiihoiie, ^:!0 ; 
,(:iclisovi audio oscilliitor, !f20. Dounie Uriiun. 
1.'\0o u'iit.son, .^to1)el■l.v, Mo. 



SKI.I, L KlertTo-Voicc 'r25ft drivel'. ij'M . 
Work-, i;HU llOL-n. ^TH : .liiu T.,!in«i(,.i: STo- 
dti_vef. .V30() network. o-'iV-oid) licirn-leiv?, 
yjio: liuvei'.sify \r)\\ wnofer, SCO. .Tolin 
Unner, <"iS:,] I.oimisi St.. rinlr'w^uu'^, 111. 



TES'i' TOUR AI'DIO ACUITY! t.mri!- 
sf^'j'jSjTiive vr-vordti] ir tcchnifjiiiis CJiiKiiTe htjiI 
-•iriiplily lln> esspiii'e of kouihW rluit ordin.irily 
V'<> tinliwird. I'siu:,' these tecliuiiiues we've re- 
ciirdcil the evi)Tyd,'i\' ■'^iiijiir' ^onijds of ttie 
lioinc. Tlie results will ctiallcni^i? your snviiiil 
judvrinent. ICnle'rlniniii;; nnd luforoiat h'e. Iji- 
froduetory olTer oC iwonty soiitid surprise,^ 
ou niije for ^2.0U i>o.sip;ii<l. Tapes wre firl! 
tniel; 7'.(. ips reeordinirs ,ii,->d<' on .Mupe^. 
Audio Specinlilics, Dept. A. ISo.v S2m:^, S;in 
Antonio. 'i'e:^;is. 

li'Cni SAI.K : Scoit ran stereo proanip, lilii' 
new. ^n.'S ; Cirndo stereo am. $1,1 ; Sliiirr' 
\l'Ai:> stereo e;irt.ri<lfTe. nlinost new. $20. 
Tlouhind, lol Mai'iford T|^l;c., llnmden 17. 
Conn. 
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Cirtic 75A 



ANTElVfWAE 

Gel rtiorfr FM stations with the world's fnosl 
powerful FM Yagi Antenna systema. 

Send 2i) fDf bocklil "ThtmlAndVirtt' 
tions" contilnifif FM Stltioi) Directory. 

APPARATUS DEVELOPMENT CO. 

Wethersdeld 9, ConnectlCuJ 

tirele 75 B 




CANADA 
High FIdelityEquipment 

Cerrtplete Lin es * Com plete Servica 

Hi-FI Records — Components 
tnd Accessories 

PajEctroVoicb 

^ SOUND SYSTEMS 

126 DUNDAS ST. WEST. TORONTO, CANADA 



Circle 7SC 



r BEST IN HI-FI VALUES/n 



NO 
DELAY 
SERVICE 



All orders rushed to you 
in fnctory- scaled ciirtons. 

Write lor free cnliilog. 



2S'A Oxford Road 
Mossopequa, New York 



Circle 7SD 




LOOKING FOR a 
pleasant surprise? 
Wrilo for our new hi-fi 
catalog. You'll bo glad 
you did. 

KEY Electronics 
120 Liberty St., 
New York 6, N. Y. 
CL 8-4288 



Circle 75E 



A NOTE TO THE HI-FI BUYER 

AIR MAIL us your requirements for 
an IMMEDIATE WHOLESALE QUOTATION 

CcnnpDnor^ls, Tapes and Recorders 
SHIPPED PROMPTLY AT LOWEST PRICES 

WRITE TODAY FOR FREE CATALOG 

^ mm J I ^ 714-A Lexington Ave. 

audio ^, vio^kiv 

unlimiled New York 22, N. Y. 



Circle 75F 



9ft<L44i^ Peafile» . . 

C, Robert P/LUl^on has h^^l\ appoiiatetl 
manafftsr ol" the Pixjfeswional Audio Pro- 
duels Division Ampcx Prof es:fiioiifV.l 
rrodiif-tt< ConiDriny, Ho replaces Pra^ilt G, 
liettuert \v\\c\ Vill rcmrfjii wUIi tlic com- 
pany ill ;iTi iidvis:(t]'y ciipn.city on audio 
nuitters. As \vi:U a-s IriltiuK' uii his new 
dnUes n^^ divi^sion jn:iM;if:-cj', Paulson will 
coiitiinii? in tht* iyjs]li''-ji ol' n^arketiiiJi 
iYiana?:<'r for (.ho Kiftrf.s.sioKUl Pvoducl^ 
Division inttil A- r«.-pl?,Oi..'f'iit'iit is nplioinleO 
. . . XiBon Kuljy i-s Liie in wly-jiiiinf d smiles 
m;i)iii'rier <jf f'it^iiifiii Kit Division of 
l-I:i5'jn;L[i-K.-ii'd<JTi, Jnc. . . . X<:\v AddUionj^ 
to tlie ndMjijii>^1;v;L(.h'o ^\:\.\\ ot' Audio .Dt>- 
vieoH. Inc.. .'u i.ls i=>i.;iT7it''.>rd, f.'oTm.. ptanl 
jiiX' Donald J. Moore ;i rur David W- Mni-phy, 
_ Appnint.niciil: r\\ Don Ktrkendall atlj .1^- 
Si.^'hnit manni^or of advi^n isiiijz- ;tiid J^ale.^ 
proinnC i'Jd Jirii^ hi"-!.-]! iiiu lUnced hy Everett 
lieedom, :ui vi Tti.s.iii^' niaiin'^er '-f I'llecl.ro- 
Voi^ fi, Inc. He sirrV (n d-s Denn Wordqmst 
•xvlu) wa.s )'«'C('n(ly iiriiiw-d a>isi-'^tant sales 
in<'Ln;iL:('i- '.(' thn iicu- .l-:-\' Cai-iridRC and 
Needle J:)i\ ision . , . Rod Kei-fi liens tein, 
L'onnrLlly with Aniin-x' Cloi'ivti-ation, \ii the 
now ireiicMi! flales ninna;5'ei' I'^r Glawcr- 
Steers Coi'iJOrat HJii. Th.' wi]J he reSDon^thlo 
f'n' rrll ^iJih^^; aMivitifrf and will report 
dii ectlv (o Juliuff GlAsei', pi esident, 

WillliLiii H. Miitenburg-, r tumor eh it;" 
GTi^inC'Crr ainl ny.',.iy.yj;i-y of recovdi riji' i^tudiorf 
fi.)i- V;(.'A- Viet 1 1L-, lia-s Ifo^-ii named iiiaTuifrci" 
0.1" opei'ati'in,^ fi.r rnit.i-fl .Sleroo Tapes, a 
division of Anipex Audio, fiie. . . . Appoint- 
ment (4 Dr. Ttarvey Pletclier ;.s n consult- 
:-iTir lias ]>oen amiouncod hv S. If, Shu^'e* 
pi'eJiidenl oC S;huvL> lirnt.liers. Inc, One of 
thf- pioneers ef a(:<>us:Ucal science, FTetCh-cr 
Wiis diiVrLiii' of |>]iysif;'i] ]-esi:;areh fur Bell 
Telephone Ijahoi'^iti'-friiVs until hi?: redv^-- 
meiu. in 1941>. 

Dndid^i^if, Nf^tel • • • 

If£W TAPE PLANT. A 1ie\v pilot pl.nil 
<l<^.^ii^i\od t.o r\':\hirtt.t' ^11(1 pj'oclucG osntefic 
irMjriu-iic triju.-.s li.-is l)i'C!i ciDnploti?;! in 
Iji^^li, X". J., iiy Pervodynntiiics Coi*poi.'ntion. 
Favr. (if Uip i rjmiiiiiiy's cxpimfK'd vo.seavch 

iiild dc^'eloimii'lll ljr-»ij£[;un, it "VvUl IJG used 
l' in:LnuT:wl.in'ili?;' t<><:hninucs 
for siirli Mi>iilii.i;ti(:n.(r>d tiipep n.s flio^;e usr^d 
to h]sl inimtiit mis.'jilcH nnd satellites rc- 
in'odtin(^ lclo\'j.<i]<)ji pi'nj:;'j';n"nK, atitoiiiatc 
l"rL<:((ji-i(-j^, riiid prof'OSS <■'"!] njnitrv lif 
.sHs'lillv- iiifirt t)i.-iii three-, yrav.s, FoiTO- 
rly)lall■[i(:^5' apiiiin.l .s.-iles have ffivuvii to 
iK'arly Sl.OOrt.OOO. It. vcaoliod its iirss- 
);iit voUiitio /ilinost solidly witli rc'COfcliiiET 
(filK] fi)]" ]ii;iTi flflolity nni.^jc )-»^])Todii(:tioii. 
Bc^^idGH its "Sfnu ii-a ]ti ic'" and "I'iimid IVive" 
Lapof?, Fei'ri Klyiirini ij'.s supidici.s tapes for 
I lie pi-iyato lalii-I.s of «ther fii-pis. 

iTEw u. s. aEP roR beam-echo. To 

tVliro^oiii f>x-olii«iy,^ly ill tlio tipitftd Sfafeni 
Mic f^mplf^li- liiu^ of .'^•■.itipd i-Gpr<idiioi]is 
<Mpn]))iiciu Piaiuifaoturp.d by Beaiii-Bclio 
Iitd, of Lotidnii. I'^ii^.. a. ]i<.'"\v iif^ciicv kuowti 
Beam.Eclio rnternntioiial Iitd. lias bec'i 
(>st.,il>li.si-ied Willi rijiieos, ."^hovvrdum, \yar<^- 
hoijKo factlitic?; atul .^i^r\acc and pat-t.^ dc^- 
nartinpn_t at K2n rivpnnwicli St.. New "Vork 
l-I. X, Y. .Arulic- T'ialiincv. inana^-ipq: diror- 
tr.r f>r P-dam-KelKi Ltd., 17iic;l,iiid. iri cliaiv- 
man of tlie now rOKii)any, and Aticihaol 
Miir^kloy i^: i.ircsidcnt. .Mi^o rpprnsciilfd bv 
Dcam-Kolio rnttriiatioiial I^td. is Pevg-HBoii 
Radio, promipcpt RritiKli nmnii factiii-cv <if 
panka.cred .vio.ver) i)jiAii<,2rr-apli.s and table 
j-adio.K, jVrantifacf.m'cvs reprc-si^THativc.^ at't^ 
now being appointed for both lines, IS 



Special 
recording tape 
$1.19 

1200 H.; 7" — guiran(eeil ipllca-fm 
1800 ft" T*" ... $1.89. EncfoM 10^ #ot 
«ieh «eel to Cover poitaife an4 hin^ling. 



kierulff 

SOUND CORPORATION 

820 W. OLYMPIC BLVD.. LOS ANGELES )S. CALIF. 
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irade-in 

YOUR PRESENT HI-FI 
^EQUIPMENT FOR THE^ 
NEW 

60 WATT STEREOPHONIC 

FM AM RECEIVER 

The most sensitive and 
most: powerful 
stereo receiver! 




Nothing has been spared 
to incorporate the best of every- 
thing on one compact chassis. Specifi- 
cations are truly an engineer's dream. 
Features Ijiv sensitivity; 2 power 
SLipplies; 15 input and output 
jacks; 22 controls— pro- 
ditces 60 watts. 



Buy FISHER at 
AUDIO EXCHANGE and Take^ 

Advantage of 
AUDIO EXCHANGERS UNIQUE 

Services Such As: 

FdbulQus Tradfi-lns— 
*^ We specialize In tradine 
by mail 

^ ExcluiiVH TradfrSick Plan 

i^hlme Payment Plan 

(Metropolitan H. Y. Customers Only) 

Exmrisnced and Specialized 
Pli-Fi Consultants 

jy Famed Hm Service La Imrator)! 

^ Custom Instaltatlons by Eiperts 

)^ Hi-n Is Our Only Business 



_ Wr]t« Depl.A^Oicr our unlq^P 
TrAdC'Qnck plan. Trading Into'mstloh 
and Cittalofi 

audio 



The Hi-Fi Trading Ofgani^allon 
^59-19 Hillside A«e., Jairtaica^ 
AXtcl 7-7S77_ 




AUDIO • MARCH, I960 



Branch stores at: 

367 Mamaroneek Awe,. While Plains, N. Y. 

WHite Plains 8-33S0 
836 Flalbush Ave,, Brookyn 22. N, Y. 

BUckminster 2 5300 
451 Plandome Ave.. Manhasset, L* L 
MAnhatset 7-5737 



www.amerlcanradiohistorv.com 
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^(/^ Superior Quality Hi-Fi Kits 

OUTSTAMDIMG DESmN - INCOMPARABLE PERFORMANCE 

NEW! KT-250A 50 WATT INTE- 
GRATED STEREO AMPLIFIER 

A conip[dtd1y new tieioo high fiefelity cmpUfisr 
with o high QLpalitv of reproduclion, versaliltly of 
oporation, arid diiMnclive styling. 
A full ranee of ccntroli enoblos you to enjoy tho 
ulmoit in Kiloning plooiura in ony lifuat'on. De- 
luxe faaturet include: jnTquo "filoncf" conire] 
for continuouily var\ab\o channel lopo/ation — 
from full rnortaural to full itereo, 4-pos\l]on 
Solectcrj Mode, Laudnoif and Phase twlichcs. 
Alio provided cro outputt fof 4, and 16 ohm 
speakers. Hom-freo operotiort U insured by lha 
uiQ of OC on all preamp and torio control lubai. 
Harmonic dritorllon, ten thon 0.25%. IM distor- 
tion, less fhon .5%- Hum and noiie, 74 db below 
full oulp^Jt. Designed with the kit builder in 
mind, oiiembly is simple— no special sEcills or 
tooh required. Complete wilh deluxe cabinet and 
[egs, oil ports, tubei and detailed instruction 
manual. Shpg. Wl., 26 Ibi. 

KT-350A Slcroo Amplifier Kit 5.00 Down 

Net 74,50 

LA-250A Slerea Amplifisr, wired 5.00 Down 

Net 99.50 




« 50 WATTS MOKAURAUY — 25 WATTS 
EACH STEttEO CHANNEi • RESPONSE !S- 
':^0/000 CPS ± *£ DB {at normal It^tenlitg 
level) • UNIQUE **BLEND" CONTROL 

• PREMIUM EL86 OUTPUT TUBES • SEf^A- 
RATE BASS AND TREBLE CONTROLS 
« ClUTCH-OPEftATED VOLUME CONTROL 

• 3rd CHANNEL OUT 




• Multiplex Output for New Steroo FM 

• 11 Ttibe^ (inducting 4 duat-purpi>*e J H- 
Tunlng Eye 4- Selenium rectifier Provide 17 
Tube Performance • Pre-aligned iF's 

• Tunc<i Cosccde FM • Dutjl Cathode 
FoMower Output 




( IN K 



KT-600 I LA-600 

IN KIT FORM I COMPLETELY WIRED 

79.50 I 134.50 



A BEVOlUTtONABY DEVELOPMENT 
IN SriREO HIGH FiDEUTY. 
• UMIOUE STEREO & MONAURAL CONTROL 
FEATURES • AWABNG NEW BRIOGE CIR- 
CUITRY FOR VARiABLE 3d CHANNEL OUTPUT 
& CROSS-CHANNEI. FEED APRECISE "NULL" 
BALANCINO SYSTEM • RESPONSE 5-40,000 
CPS ± 1 DB 




Name . , 
Address 
City 



P.O. BOX 222 
JAHAICft 31, H. y. 
□ Send FREE 308 GIANT SIZED PAGE catalog 600 

CUT OUT 

AKD 

PASTE ON 

POSTCARD 

Zone. • . . Slate 



KT-500 FM-AM 
STEREO TUNER KIT 



More Ihorv a year of retearch, planning ond en- 
gineering went into lha making of the lofayelte 
5lereo Tuner. FM specifications incfude grounded- 
grid Ifiode low noiie front end wfih triodd mixer^ 
double-iunad dual limitcrt with poiter-Seelcy dis- 
crimiAoFor, lost tKon 1% harmonic diitoftlon, full 
200 kc bandwidth and lensLlivily of 1 microvolts 
for 30 db quieting with full limiting at one mi- 
crovolt. 

Tlie AM and PM tectloni have separate 3-gang 
tuning condenior, luparale flywheel funing and 
xoparato Voluma control. Automatic fioquoncy 
conirol "locks in" FM signal permanently. Two 
separate printed circuit boards moke conilruction 
and wiring ximple. Complete kit Includst parts 
ond molol cover, o ilop-by-itop Instruction man- 
ual, schematic ond pictorial diogrami. Size j» 
WA" W j( 10'^" D X AVi" H. Shpa. wi., 22 lb*. 

KTwSOO 5.00 Down Kief 74,50 

LT-50. Some os obove, completely foctory wired 
and teited 5-00 Downj Net 124.50 



KT-600 PROFESSIONAL 
STEREO CONTROL CENTER 

Solves Every Stereo /Monaural 
Confrof Problem! 

Provides such unusuol features as o Bridge Con- 
trol, for variable cross-chonnel signal feed fot 
elfmination of '^ping-pong" (exaggeroted lOparO' 
tion) effects. Also has full inpul mixing of monau- 
rat progrom soirrces, speciol ^*nuM" sle'eo bal- 
ancing and colibrotinfl syMem. AUo hos 24 equal- 
Izaiion poiilieniy all-conconlric conltolf, rumble 
ond scratch filteri, loudnosc switch. Clulch typ« 
volume Controls for bolancing or as \ Morler 
Volume Control. Hos channel reverse, electronic 
phoiing, fnput lo^el controls. Sensitivity 2,2 mfl- 
livoltj for 1 volt out. Dual low^imeedonce aui- 
puEi (plate followers), 1^00 chmi. Ftojponso 5- 
40,000 cps ± ] db. Less than .03% IM dtslor- 
lion. Uses 7 new 7025 fow-noise dual trlodes. 
Size X 4'/»" X lOVi". Shpg. wt., 16 lbs. 

Complete with printed circiiit beard, C030, pro* 
fuiely lllu itroted instrudioni, ell necessary parts. 
LAFAYETTE KT-600— Slereo Proompltfier kll- 

5.00 Down Nei 79.50 

LAFAYETTE LA-600-5lereo Preamplifier, Wired 
— 5.00 Down Net 134.30 
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a quality stereo tape recorder 
built in America 
to sell for under $200 



Viking 





A major achievement! Viking quality and.clependability in 
a stereo recording/playback unit for home use and priced 
below $200. 

the new Viking 76 Compact is the simplest, most rugged 
of all tape mechanisms with complete stereo recording 
electronics. 

ALL THESE FEATURES PLUS A BUDGET PRICE: 

.1 Records and plays monaural and stereo quarter-track tapes 

■ (3% and 71/2 ips). 

Uses your existing music system for top playback fidelity (As 
, with the SB Series "Stereo-Compact." you buy only a high- 
quality transport and recording amplifiers.) 

1 A single motor for maximum signal-to-noise ratio. Motor hum 
-, 50 db below normal tape output. 

W6W and flutter less than .2% rms. 

.' 80 kc bias for smooth, extended range record ng— 25 to 

■ 16,000 cycleszb 3 db. 

1 Tremendously flexible. One quarter-track stereo model which 
; can be used for all types of monayral and stereo recording 
I and duplicating records and tapes. 

Recording and playback quality to meet or exceed profes- 
; sional standards. 

Ypu'tl find the new Viking 76 Compact at most major hi-fi- 
stereo dealers now. Stop in and ask for a demonstration, 
For catalog or technical information, write Customer Serv- 
ice Department, Viking of Minneapolis. 

! SOLD ONLY THROUGH VIKING DEALERS 



O F M I N N E A P O L f S, I N C. 

9600 Aldrich Avenue South, Minneapolis 20. Minnesota 

i 

BUILT IN AMERICA— by Danes, Swedes, Irishmen, Germans, Poles, 
Frenchmen, Canadians and a host of ollicrs. 



www.americi 



MillkUiMillitbUWrfthil 



The TEC S-IS all transistor 40 watt stereo amplifier brings a space age concept to high fidelity. Never before has the audiophile been able 
to get so much high quality sound for so little. A neat package 10" long and seven pounds light puts out 40 watts cf pure undistorted sound. 
And the price is as exciting as the package— only $129.50. Because of its all-transistor circuitry, the unique S-15 has no heat, no hum, no 
microphonics. Quite naturally, from Transis-Tronics. Write for your copy cf complete specifications. Power Output 40 watts (20 watts per 
channel). Frequency Response ±0.5 db 20-20.000 cps. Response is 3 db down at 6 cps and 45,000 cps. Intermodulation Distortion less 
than 0.9% at rated output, 60 and 6000 cps. Harmonic Distortion less than 0.5% at rated levels. Inputs 5 pair: magnetic phono, tuner, 
tape, auxiliary 1, auxiliary 2. Front Panel Controls: volume, m^m b« power;* balance; bass channel A; bass channel B; treble 

channel A; treble channel B; function (phono, tuner, tape, ■ [jB I auxiliary 1, auxiliary 2); mode (mono A. stereo, mono B); 
loudness; scratch filter, rumble filter. Balance Control for equalizing speaker outputs. At full rotation will completely 

cut off sound from either speaker. Circuitry, 2 germanium ■ H diodes. 3 silicon diodes. Power Requirements 105-120 

volts AC, 50-60 cps; 12-28 volts DC for battery operation. \^ a %0 TEC Transistor Engineered Components I ^^^^^^ 
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